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1 EXECUTIVE SUMMARY
2
3
4 The Hanford Facility, located in southeastern Washington State
5---(Pigure--E-l-)-,- has been operated- by--the -Federal Government since 1941. Its
6 primary mission has been plutonium production for military use, as well as
7 nuclear energy research and development. These activities resulted in release
8 of waste to the environment that caused contamination of soil and groundwater
9 with hazardous/dangerous waste constituents and radioactive constituents

10 (DOE-RL 1994d). The mission of the Hanford Facility currently is focusing on
11 waste management and environmental restoration and remediation activities.
12
13 In 1989, the Hanford Federal Facility Agreement and Consent Order
14 (Tri-Party Agreement) was signed by the U.S. Environmental Protection Agency
15 - (EPA)-,- Region 10, Washington State Department of Ecology (Ecology), and the
16 U.S. Department of Energy (DOE). The Tri-Party Agreement has been amended
17 over the course ofactivities, with the Fourth Amendment made in January of
18- 1994 (Ecology et al. 1994). Cleanup of contaminated areas was the principal
19 component of this agreement. The Tri-Party Agreement includes an Action Plan
20 that designates how cleanup is to progress. The Tri-Party Agreement
21 designated remediation sites as either Resource Conservation and Recovery Act
22 (RCRA) of 1976 past-practice or Comprehensive Environmental Response,
23 Compensation, and Liability Act (CERCLA) of 1980 past-practice sites. Ecology
24 is the lead regulatory agency for RCRA past-practice sites while the EPA is
25 the lead regulatory agency for CERCLA past-practice sites.
26
27 In accordance with the Tri-Party Agreement, cleanup of remediation sites
28 is being initiated at both RCRA and CERCLA past-practice sites. As designated
29 in the Tri-Party Agreement and presented in Figure E-2, remediation of sites
30 will follow the RCRA facility assessment (RFA) - RCRA facility investigation
31 (RFI) - corrective measures study (CMS) or CERCLA preliminary assessment
32 (PA) - remedial investigation (RI) - feasibility study (FS) processes normally
33 observed for RCRA remediation activities and CERCLA remediation activities,
34 respectively. As shown in Figure E-2, both RCRA and CERCLA remedial actions
35 use a decision process that evaluates remediation options, including treatment
36 alternatives-_Based on-this evaluation,_remedial options are developed for
37 -each remediatiomt-site.---The remedialtioirsites are integrated into the Hanford
38 -Facilty Dangerous- Waste- Permit- via -a permit mod-ification for RCRA past-
39 practice units, or are articulated in a record of decision (ROD) for CERCLA
40 past-practice units). It must be noted that RCRA treatment, storage, and/or
41 disposal units (TSD) do occur in association with RCRA past-practice
42 remediation sites. Many of these TSD units are to undergo closure, and
43 documentation associated with cleanup of RCRA past-practice units and the
44 closure plans for TSD units are included within the same document.
45
46 As shown in Figure E-2, although the processes for determining the
47 remedial action at both CERCLA and RCRA sites are similar, the methods are
48 different for implementing these actions. In the case of the RCRA past-
49 practice remediation sites, REI/CMS documentation--which incluiips the proposed
50 remediation strategy--is submitted for approval. The proposed remediation
51 strategy is incorporated in the Hanford Facility Permit by the regulatory
52 agency via permit modification.

940616.0558 E-1



DOE/RL-94-40, Rev. 0
06/94

1 For CERCLA past-practice sites, a proposed plan is submitted that is
2 used by the regulatory agency to prepare a ROD. The ROD for the first CERCLA
3 past-practice unit, 100-BC, is scheduled for issuance in 1994 or 1995. It is
4 anticipated that for this site--and perhaps all--RCRA and CERCLA past-practice
5 remediation sites, the permit modification/ROD likely will include removal of
6 the waste from its close proximity to the Columbia River and isolation of the
7 waste in a central location. A waste management facility was foreseen as
8 necessary to meet this probable need for waste isolation, and thus the
9 Environmental Restoration Disposal Facility (ERDF) was initiated.
10
11 The ERDF will be located southeast of the existing 200 West Area and
12 will extend east to near the US Ecology, Inc. site (Figure E-1). The ERDF
13 will encompass 4.14 square kilometers (1.6 square miles), and include a waste
14 management trench and associated support units. A more comprehensive
15 discussion of the ERDF design is presented later in this Executive Summary.
16
17
18 1.0 THE ENVIRONMENTAL RESTORATION DISPOSAL FACILITY AND ITS RELATIONSHIP
19 TO CERCLA, RCRA, AND THE RCRA CORRECTIVE ACTION MANAGEMENT UNIT
20
21 The ERDF is to accept both CERCLA (EPA-regulated) and RCRA
22 (Ecology-regulated) remediation waste. The ERDF is considered part of the
23 overall remediation strategy on the Hanford Site, and as such, determination
24 of ERDF viability has followed both RCRA and CERCLA decision making processes.
25 Typically- determination -of--the -viability of- a unit, -such as the-ERDF,--would
26 occur as part of ROD or permit modification for each remediation site before
27 construction of the ERDF. However, because construction of the ERDF may take
28 a significant amount of time, it is necessary to begin design and construction
29 of the ERDF before final RODs/permit modifications for the remediation sites.
30 This will allow movement of waste to occur quickly once the final remediation
31 strategy for the RCRA and CERCLA past-practice units is determined.
32 Construction of the ERDF is a unique situation relative to Hanford Facility
33 cleanup, requiring a Hanford Facility specific process be developed for
34 implementing the ERDF that would satisfy both RCRA and CERCLA requirements.
35 While the ERDF will play a significant role in the remediation process,
36 initiation of the ERDF does not preclude the evaluation of remedial
37 alternatives at each remediation site.
38
39 To facilitate this, the January 1994 amendment to the Tri-Party
40 Agreement recognizes the necessity for the ERDF, and the Tri-Party Agreement
41 states: "Ecology, EPA, and DOE agree to proceed with the steps necessary to
42 design, approve, construct, and operate such a ... facility." The Tri-Party
43 Agreement requires the DOE-RL to prepare a comprehensive 'package' for the EPA
44 and Ecology to consider in evaluating the ERDF. The package is to address the
45 criteria listed in 40 CFR 264.552(c) for corrective action management unit
46 (CAMU) designation and a CERCLA ROD. This CAMU application is submitted as
47 part of the Tri-Party Agreement-required information package, and is discussed
48 in more detail in Section 3.0.
49
50 The Tri-Party Agreement cites the following assumptions and decisions
51 that are implicit in the ERDF milestones: (1) the definitive design of the
52 ERDF will be submitted to Ecology and the EPA for approval 3 months after
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1 approval of the ERDF; (2) a double-flexible, membrane liner and leachate
2 collection system will be used for initial design; and (3) risk assessment
3 parameters will be used and will assume that the point of assessment will be
4 the intersection of the groundwater and the vertical line drawn from the edge
5 of the ERDF, that the time assessment for radionuclides is 10,000 years, and
6 that the compliance standard will be 105 for the first 100 years, and 104

7 thereafter. Note that each individual ROD/permit modification will specify
8 how waste from that remediation site can be treated and will reference, as
9 appropriate, placement of waste in the ERDF.

10
11 The Tri-Party Agreement requires [by referencing 40 CFR 264.552(c)] that
12 information pertinent to a RCRA CAMU be provided for regulatory review. The
13 CAMU regulations, finalized in February of 1993, essentially provide a new
14 option for onsite land-based management of remediation waste that previously
15 was not available to facilities with RCRA past-practice units. Before the
16 CAMU regulations, if the RFI/CMS process determined that onsite land disposal
17 (e.g., landfilling) of waste was the desired remediation alternative, the
18 landfill would be regulated under the same laws pertinent to active
19 manufacturing facilities that dispose of "as generated" waste. Specifically,
20 RCRA required that landfills be designed to meet very specific minimum
21 technoiogy-requirements (..is), including double liners, and that most waste
22 undergo specific treatment as mandated by the land disposal regulations
23 (LDRs)._-owever, these strict _requirements were a disincentive to many
24 facilities to manage remediation waste. The CAMU regulations were promulgated
25 to promote remediation of sites requiring cleanup under RCRA by allowing the
26 reiiiTatnr ayencies more flexibility with regard to management of remediation
27 waste, without compromising human health and the environment.
28
29 The CAMU is an area within a facility that is designated by the Regional
30 Administrator (or Director) under 40 CFR 264, Subpart S [WAC 173-303-646 (4),
31 (5) and (6)] for the purpose of implementing corrective action requirements
32 -under 40 CFR 264.101 and RCRA Section 3008(h) [WAC 173-303-646(2)- A CAMU
33 will only be used for the management of remediation waste pursuant to
34 -- implementing- such- corrective- action requirements- at- the facility; as such, no
35 "as generated," or operational waste can be placed in a CAMU. While the CAMU
36 is a "land based" unit, it is not considered a "disposal facility" into which
37 remediation waste is placed. A disposal facility, as defined in
38 40 CFR 260.10, is "a facility or part of a facility at which hazardous waste
39 is intentionally placed into or on any land or water and at which waste will
40 remain after closure. The term disposal facility does not include a CAMU into
41 which remediation waste are placed." Hence, placement of remediation waste
42 into a CAMU is not land disposal, and RCRA regulations (LDRs and MTRs)
43 applicable to land disposal units, such as landfills, are not mandatorily
44 appi ,cable However, Ecology regulations indicate that LDRs and MTRs could be
45 imposed for a CAMU if required to protect human health and the environment.
46
47 The CAMU regulations allow "RCRA-regulated" units, defined in
48 40 CFR 264.90(a){2) as being on-yvlandfilis, surface impoundments, waste
49 piles, and land treatment units that received hazardous waste after
50 july 26, 1982, to be present within the boundaries of the-CAMU. Although not
51 specifically addressed within the CAMU regulations and preamble (58 FR 29), it
52 is apparent that other types of units that are regulated under RCRA (but are
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not,_by definition, "RCRA-regulated"), such as tankscould be present within
the CAMU area, but cannot be designated a CAMU and must be regulated under
other RCRA regulations (i.e., tank storage regulations or temporary unit
requirements). In the case of the ERDF, the entire 4.14 square kilometer
(1.6 square mile) area is included in the CAU because the CAMU is defined as
an area wherein remediation waste is managed. Only one unit within this area,
the EROF trench, will be land based and technically can be included as part of
-the CAMU. -Other--support un-its regulated under RCRA, including tanks, will be
within the area of the CAMU and will retain separate regulatory identity,
although these regulated units support CAMU activities.

For an area to be designated a CAMU, seven decision criteria must be
met, and the Tri-Party Agreement requires the comprehensive 'package' for the
ERDF to discuss the following same criteria.

"1. The CAMU shall facilitate the implementation of reliable, effective,
protective, and cost-effective remedies.

2. Waste management activities associated with the CAMUs shall not
create unacceptable risks to humans or to the environment resulting
from exposure to hazardous waste or hazardous constituents.

1
2
3
-4
5
6
7
8
9
10
11
12
13
14
15
16
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
4A

45
46
47
48

he facility, only if
remediation waste is
contaminated areas

4. Areas within the CAMU, where waste remain in place after closure of
the CAMU, shall be managed and contained so as to minimize future
releases, to the extent practicable.

5. The CAMU shall expedite the timing of remedial activity
implementation, when appropriate and practicable.

6. When appropriate, the CAMU shall enable the use of treatment
technologies (including innovative technologies) to enhance the
long-term effectiveness of remedial actions by reducing the toxicity,
mobility, or volume of waste that will remain in place after closure
of the CAMU.

7. The CAMU shall, to the extent practicable, minimize the land area of
the facility upon which waste will remain place after closure of the
CAMU."

Specifically how the
detail in Chapter 15.0.

ERDF meets each of these criteria is addressed in

E-4

I i fI

3. The CAMU shall include uncontaminated areas of t
including such areas for the purpose of managing
more protective than management of such waste at
of the facility.
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1 2.0 USE OF THE CORRECTIVE ACTION MANAGEMENT UNIT AT THE ENVIRONMENTAL
2 RESTORATION DISPOSAL FACILITY AND RCRA/CERCLA RELATIONSHIPS
3
4 -The--Tri-Party Agreement--states that information necessary- for issuance of
5 an EPA CERCLA ROD be included in the package. This ROD would be unique to the
6 ERDF, and separate from those for each CERCLA past-practice remediation site.
7 As such, the individual remediation site RODs will be specific to each site,
8 and may separately evaluate treatment options. Information necessary to issue
-9 the ERDF ROD includes a document-that -uses the RIFS process to evaluate the

10 ERDF design and to determine viability of the ERDF for long-term management of
11 waI tiln Paste. A proposed plan also is necessary.
1)

13 Also, CERCLA requires that a demonstration must be made before issuance
14 of the ERDF ROD, and that the substantive standards of other applicable or
15 relevant and appropriate requirements (ARARs) have been met, including those
16 substantive requirements of RCRA. That is, it must be demonstrated that the
17 'fundamental' requirements of the ARARs are met (i.e., design requirements),
18 but the typical documentation associated with each of these regulations that
19 may be required to be submitted to other agencies for approval are not
20 necessary. Once it has been demonstrated that substantive requirements of
21 ARARs have- been 1et- to the- satisfaction of the -EPA, the ROD can be issued.
22 The submittal of information pertinent to the RCRA CAMU, if approved, would
23 satisfy this ARAR (demonstration).
24
25 - It is important to note that the ROD would allow for design, approval,
9A .n.trtin., and operation of the ERDF only for management of CERCLA
27 remediation waste. For management of RCRA past-practice waste, a Class 3
28 permit modification of the Hanford Facility Permit (which currently is in
29 draft form) is required. The CAMU documentation submitted within the
30 information package is intended to have a dual purpose: (1) documentation
31 serves to demonstrate that the CAMU meets substantive requirements of RCRA as
32 an ARAR under CERCLA so that the CERCLA ROD process can proceed and (2) it
33 serves as the CAMU application that contains necessary information that must
34 be submitted to Ecology for designation of the CAMU and subsequent inclusion
35 in a permit modification so that RCRA past-practice waste can be managed
36 within the ERDF. Figure E-2 shows the relationship of the CERCLA/RCRA
3T--interface-relative to the ERDF and the Hanford Facility remediation process as
38 a whole.
39
40 The Tri-Party Agreement includes a major milestone (M-70-00) that the
41 ERDF will be operational and available to receive remediation waste in
42 September of 1996. It is anticipated that the ERDF ROD will be made (assuming
43 requisite information is submitted) during September of 1994. Three months
44 after issuance of the ERDF ROD by the EPA, the definitive design of the ERDF
45 will be submitted to Ecology and the EPA-for approval (in -accordance with the
46 Tri-Party Agreement). Additional information pertaining to design and
47 operation of the ERDF will be submitted for regulatory approval before
48 -operation-and-wi be-subm-tted followig--a-s-hedule (presumed to be included)
49 in the ERDF ROD or permit modification. Information that must be submitted
50 for regulatory approval before acceptance of waste at the ERDF includes:
51

940613.1028 E-5
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1 - Definitive design information, including design information for the
2 ERDF trench and supporting units, such as designs for waste water
3 storage units
4
5 - Operational information, including the ERDF operations plan and
6 information necessary to support safe operation, including building
7 emergency- plans, and other procedures to prevent hazards (i.e., air
8 monitoring plans)
9

10 * Waste management information, including final waste acceptance
ii criteria, waste tracking information, and other waste management
12 information.
13
14 The ROD will designate the ERDF as a CERCLA unit that may manage CERCLA
15 past-practice waste once constructed and all requisite information is
16 submitted and approved. Because RCRA is an ARAR under CERCLA, the substantive
17 requirements of RCRA (i.e., CAMU unit design requirements) will be met.
18 Parallel to the construction of the ERDF, the CAMU application--that also was
19 submitted, in part, within the ERDF 'information package'--will undergo
20 regulatory review by Ecology. When Ecology has determined that the ERDF meets
21 all of the CAMU designation criteria, a Class 3 permit modification may be
22 obtained and the ERDF may then accept RCRA past-practice remediation waste.
23
24 During operation as a CERCLA unit, the ERDF will be regulated by the EPA
25 and operated under U.S. Department of Energy, Richland Operations Office
26 requirements. When the Class 3 permit modification is in place, Ecology will
27 regulate the ERDF, assuming that Ecology has received authorization over the
28 CAMU program via acquisition of Hazardous and Solid Waste Amendments of 1984
29 (HSWA) authority. It must be noted that the ERDF may operate for management
30 of CERCLA remediation waste without obtaining permits (i.e., RCRA, Clean Air
31 Act of 1977, etc.), although substantive requirements of these regulations
32 must be met. However, all required permits/documents must be 'in place'
33 before acceptance-ofRCRA waste, including those for support units (i.e.,
34 tanks) within the boundary of the ERDF.
35

37 3.0 OVERVIEW OF ENVIRONMENTAL RESTORATION DISPOSAL FACILITY SETTING
38
39 The ERDF will be located southeast of the existing 200 West Area and will
40 extend east near the US Ecology, Inc. site (Figure E-1). The ERDF will cover
41 a 4.14 square kilometer (1.6 square mile) area. A single trench and multiple
42 support units will be present within the ERDF boundary. The CAMU will
43 incorporate the entire 4.14 square kilometer (1.6 square mile) area and will
44 include the trench; although the support units will occur within the CAMU
45 area, the support units cannot be included as part of the CAMU and will
46 maintain separate regulatory identity. The nearest public roadway, Washington
47 State Highway 240, is approximately 1.5 kilometers (0.9 mile) from the ERDF.
48 Transport of remediation waste to the ERDF may occur either by tractor/trailer
49 or railcar, with railcar transport the most likely option.
50
51 Approximately 150,000 people live within Benton and Franklin Counties,
52 which encompass the Hanford Facility. The closest major population center is

9406 12.1632 E-6
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1 Richland, Washington, which has an estimated population of 32,315
2-- (U.S.;Derartment of Commerce 1991). Richland is located over 28 kilometers
3 - -(17 miles) from the ERDF. The ERDF also will be over 13 kilometers (8 miles)
4 from the Columbia River at its closest point, while the majority of the
5 remediation sites from which waste is being removed are immediately adjacent
6 to the Columbia River.
7
8 Only remediation waste will be managed within the ERDF, and this waste
9 will be generated during cleanup of CERCLA and RCRA past-practice remediation

10 sites. Approximately 21.4 million cubic meters (28 million cubic yards) will
11 be managed within the ERDF trench. Remediation waste to be managed includes
12 low level, hazardous/dangerous; and 'mixed' (hazardous/dangerous plus low
13 level) remediation waste. The vast majority of the waste (approximately
14 98 percent) that contains radioactive constituents will be able to be contact
15 handled (<200 millirem per hour surface dose rate) and will be transported in
16 bulk within reusable containers for dumping and spreading in the ERDF trench.
17 However, some remediation waste may require remote handling (>200 millirem per
18 hourssurface dose rate) -abnwill be- placed in the ERDF in single-use
19 containers. Waste acceptance criteria have been developed based on safety
20 considerations pertaining-to waste-management, liner-compatibility
21 requirements, and risk assessment information. The risk values were
22 calculated keeping in mind the Tri-Party Agreement allowable risk at the ERDF
23 boundary within the first 100 years being 10 5 , with 104 the allowable risk
24 thereafter, to 10,000 years. Table E-1 presents the waste acceptance criteria
25 for the ERDF. These criteria ensure that waste placed within the ERDF will
26-hNot-iigrate-beyond the requisite health-based standards within the 10,000 year
27 period required for evaluation within the Tri-Party Agreement. In addition to
28 the waste acceptance criteria, waste tracking, waste confirmation, and
29 monitoring systems will be developed to ensure that information necessary to
30 manage remediation waste appropriately is generated and available.
11

32 The Hanford Facility is located within a structural depression known as
33 the Pasco Basin. The Hanford Facility is underlain by the Columbia River
34 Basalts that are capped by suprabasalt-sedimients.--These sPdiments are up to
35 approximately 230 meters (750 feet) thick on the Hanford Facility, and are
36 principally composed of the Ringold and overlying Hanford formations. The
37 water table below the ERDF occurs within the suprabasalt sediments, and is
38 approximately 75 to 90 meters (250 to 300 feet) below ground surface at the
on ERDF site. Groundwater flow within the water table below the ERDF is to the
40 east, with ultimate discharge to the Columbia River (WHC 1991b). The RI/FS
41 (DOE-RL 1994d) indicates that it takes over 500 years for water to flow
42 through the vadose zone to the water table.
43
44 Groundwater below the ERDF will be monitored by a network of
45 12 groundwater monitoring wells. These wells, screened within the uppermost
46 water-bearing interval, will monitor groundwater semiannually and will monitor
47 fora -suite of analytes-representative of waste anticipated for placement
48 within the ERDF. As part of this network, five groundwater monitoring wells
49 upgradient from the ERDF will monitor groundwater quality that contains
50 preexisting contamination including carbon tetrachloride, nitrate, tritium,
51 iodine-129, and uranium. Upgradient groundwater monitoring is required to
52 ensure that knowledge of preexisting contamination is obtained and understood
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1 so that any releases from the ERDF can be distinguished from preexisting
2 contamination. Further, the groundwater monitoring program will incorporate
3 information obtained from leachate detection/collection programs so that
4 immediate understanding of potential contaminant migration to the vadose zone
5 can be detected. Figure E-3 presents the groundwater monitoring network
6 proposed for the ERDF. This network will detect releases from the ERDF trench
7 as well as support units. Although support units are regulated separately
8 from the ERDF, this network provides monitoring of potential releases
9 associated with units that do not require groundwater monitoring under RCRA

10 (i.e., tank) and thus, is more protective than that required by RCRA
11 regulations.
12
13 The Hanford Facility is a large, relatively undisturbed area of
14 shrub-steppe habitat that contains numerous plant and animal species adapted
15 to the region's semiarid environment. Major plant species include sagebrush,
16- bitterbrus , Sandberg-'s bluegrass, cheat-grass, and- rabbitbrush. The DOE-RL
17 recognizes that contiguous blocks of mature shrub-steppe habitat are important
18 for many plant and animal species. Habitat value will be assessed before
19 start-of-construction, and losses will-be mitigated based on the ecological
20 value of the habitat disturbed. Bird species documented as species of concern
21 near the ERDF include the long-billed curlew, sage sparrow, grasshopper
22 sparrow, loggerhead shrike, and Swainson's hawk. Mammals present in the ERDF
23 area include the Great Basin pocket mouse, badger, coyote, mule deer, and
24 black-tailed jackrabbit. A more complete disricuinn of biota present at the
25 ERDF is presented in Chapter 2;D-and the RI/FS (00c-RL I9A4d).
26
27 The climate at the Hanford Facility is semiarid. The Cascade Mountain
28 Range,- located to the west, affects- the- climate of--ERDF--by causing d rain
29 shadow effect and serves as a source of cold air drainage (PNL 1989). Average
30 annual precipitation on the Hanford Facility is approximately 160 centimeters
31 (6.3 inches). The prevailing wind direction is either west-northwest or
32 northwest. The highest monthiy wind average that occurs during the month of
33 June averages 14.5 to 16.1 kilometers (9 to 10 miles) per hour. However,
34 gusts of up to 129 kilometers (80 miles) per hour may occur (PNL 1989).
35 Monthly rates of pan evaporation average between 8.1 to 25.4 centimeters
36 (3.2 to 10 inches). Data obtained from groundwater recharge monitoring
37 programs on the Hanford Facility indicate that evaporation and transpiration
38 range from 14.3 centimeters (5.6 inches) to 19.9 centimeters (7.9 inches) for
39 bare and vegetative surfaces, respectively. These data show natural
40 conditions on the Hanford Facility indicating that little--if any--
41 -precipitati-on has the npprtunity to move through the vadose zone to
42 groundwater in this area. Further, it is not expected that the construction
43 and operation of the ERDF will have an overall impact on the ambient air
44 quality of the region, although some local site impacts could be expected from
45 fugitive dust emissions during construction (DOE-RL 1994d; WHC 1994c).
46
47
48 4.0 THE DESIGN, OPERATION AND CLOSURE OF THE ENVIRONMENTAL RESTORATION
49 DISPOSAL FACILITY
50
51 The ERDF will be a 4.14 square kilometer (1.6 square mile) area that
52 includes a waste management trench and support units, such as waste water
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1 treatment and a decontamination building. Figure E-4 presents a conceptual
2 model for the ERDF trench and support units. Although the ERDF support units
3 will be located physically within the CAMU, these support units will maintain
4 their separate regulatory identify as required in 40 CFR 264.552 and
5 WAC 173-303-646. The design, permitting, and operational details of the
6 support units will-be provided in-a separate document, but some information is
7 included within the application because the operation of these support units
8 support the CAMU decision criteria, which must be met to show that CAMU
9 decision criteria relative to the ERDF have been met. The ERDF trench will be

10 the only land-based unit within the ERDF that can be included in the CAMU, and
11 the only unit detailed within this application. The following are support
12 units for the ERDF trench, for which separate RCRA or other permits will be
13 sought, as applicable:
14
15 - Rail and tractor trailer container handling facilities, including:
1C ------ed - -il .. d tract-r trailer transfer/unloading area
10 -tU [all 101' OIIU 6u IL U IQIICI

17 - Empty contaminated container transfer area
18 - Empty decontaminated container transfer area
19
20 - Decontamination building, including:

------ -onveyor sy.t0 m
22 - Water recycling system
23
24 - Mobile decontamination unit
25
26 - Waste water treatment building
27
28 * Subsidence control plant.
29
30 The current conceptual design for the ERDF trench is a trench with an
3-1- average-finished depth -f 213-meters_(0 -feat), construrted _almost entirely
32 below grade. The total trench iengtb-will be approximately 305 meters
33 (1,000 feet) wide and approximately 2,740 meters (9,000 feet) long. The
34 trench will be comprised of individual cells that are approximately
35 23,225 square meters (approximately 250,000 square feet) in area. The entire
36 trench will not be constructed at once; instead, trench construction will
37 progress in stages as waste placement capacity is required. Figure E-5
38 presents a conceptual drawing of the EROF showing the location of the trench
39 relative to the support units. The trench will be equipped with a double
40 - 'liner-systemwith-a-leachate collection/leak detection system above each
41 liner, and a surface water run-on/run-off control system. Detailed operating
42 procedures for the ERDF, including procedures associated with trench
43 filling/management, will be developed before acceptance of waste at the ERDF.
44 However, operation--of the- ERF--will- proceed in a manner that safeguards human
45 health and the environment, and will include dust suppression activities. The
46 ERDF design currently is conceptual, and definitive design of the ERDF will be
4-7 completed-for regulatory agency approval approximately 3 months after issuance
48 of the ROD for the ERDF.
49
50 As indicated previously, a double-liner system will be installed within
51 the ERDF trench, and will include a geomembrane primary liner and a composite
52-geomembrane/low-permeability soil secondary liner. A 0.9-meter- (3-foot-)

940613.1030 E-9



DOE/RL-94-40, Rev. 0
06/94

1 operations layer will be emplaced on the primary liner system to prevent
2 mechanical and frost-damage-to the liner-system during waste emplacement.
3
4 Support units will be used to facilitate remediation waste placement
5 within the ERDF trench. Figure E-6 presents a generalized flow diagram
6 showing how waste will be managed in the ERDF support units and the ERDF
7 trench. Remediation waste will be placed into reusable containers at the
8 remediation sites and transferred to the ERDF via rail (or possibly tractor
9 trailer). Remediation waste entering the ERDF will be transferred to an
10 incoming loaded container siding/off-loading area. Waste containers will be
11 transferred from the railcars or tractor trailers to dedicated ERDF transport
12 vehicles, which will be transported to and emptied into the ERDF trench at the
13 trailer tipping area. Single-use containers will be placed directly within
14 the ERDF trench. Bulk remediation waste will be spread within the trench
15 using dozers or other equipment. As necessary, waste will undergo subsidence
16 control (i.e., infilling with cement). Dust control operations, including
17 dust suppressants and possibly water sprays, will be conducted to prevent wind
18 dispersal of remediation waste and minimize dust generated from gravel
19 roadways. Also, an interim cover will be placed in the trench to prevent wind
20- dispersal- of waste -a-nd to provide a clean working surface for the ERDF
21 equipment. Further, a final interim cover consisting of a low-permeability
22 material, such as asphalt or a geomembrane layer, will be placed annually atop
23 filled cells to further prevent liquid infiltration before emplacement of the
24 final cover. Reusable containers will be transferred to the empty
25 contaminated container transfer area adjacent to the decontamination building.
26 Containers will be transported through the decontamination building via a
27 conveyor system. Rinsate water from the decontamination process will be
28 collected, diverted to a water treatment (recycling) system, and will be
29 reused within the decontamination building. Once washed, the'containers will
30 be passed through a drying room and to the radiation survey room, where the
31 external portion of the containers will be decontaminated before return to the
32 remediation sites for refilling.
33
34 All water used at or collected from the ERDF will be managed to control
35 its release. Potentially contaminated surface water run-on/run-off will be
36 collected and routed through the waste water treatment system if appropriate.
37 Waters used for decontamination will be treated before reuse. The conceptual
38 design report (DOE-RL 1994a) details the intended waste water system.
39 Operation of the waste water system will ensure that water associated with the
40 ERDF is managed in a manner that safeguards human health and the environment.
41
42 A number of procedures will be in place at the ERDF to prevent hazards
43 (Chapter 6.0). For example, security procedures such as a surveillance
44 systems and barriers will be in place during operations, and a comprehensive
45 inspection- schedule for the ERDF trench will be enacted. Communication
46 equipment and safety measures taken to prevent hazards associated with
47 unloading operations, etc. will be in place. The Hanford Facility Contingency
48 Plan (DOE-RL 1993h) will apply to the ERDF. Additionally, a building
49- emergency plan (Chapter 7.0 and Appendix 7A) will be in place before
50 acceptance of waste at the ERF. All personnel working at the ERDF will
51 undergo extensive training (Chapter 8.0 and Appendix SA) to ensure that
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1 operations associated with the ERDF are conducted appropriately and activities
2 are conducted in a manner to safeguard human health and the environment.
3
4 Closure of the ERDF trench also is addressed in the application. The
5 preliminary desiqn for the ERDF trench final cover is a multi-layer system
6 consisting of soil and geosynthetic material(s). Each layer performs a
7 different function that, when combined, results in the minimization of liquid
8 (water)-infiltration- into the waste, -while also minimizing the need for

-9-- long-term maintenance.-mThe main layers of the final cover will include (from
10 ground surface downward): a 0.9-meter- (3-foot-) thick surface soil layer
11 with vegetative cover; a 30-centimeter- (12-inch-) thick sandy soil drainage
12 layer to collect precipitation, which then flows laterally to a perimeter
13 drainage system; and a low-permeability geomembrane or low-permeability soil
14- layer to prevent moisture-from- reaching_ the_ finalinterim cover above the
15 remediation waste. The hydraulic conductivity of the cover will be 10 7
16 centimeters per second (3x10 4 feet per day) or less. The final cover will
17 equtre-hntma-mantenanceFand will minimils the notential- for water erosion
18 by limiting surface slopes of the cover, employing a 1-meter- (3-foot-) thick
19 soil layer, and providing a drainage system for run-on/run-off control.
20
21 Once closure of the ERDF trench has occurred, a postclosure plan will
22 take effect. Although the postclosure period is not specified for a CAMU, it
23 is anticipated that postclosure care will continue for a minimum of 30 years,
24-- where on r-eassessment-of the postclosure pl-an wil-l- take place, based on data
25 collected during this time. The postclosure plan includes inspections that
26 will be conducted routinely throughout the postclosure period. The following
27 will be-inspected:- the iegr-ity of the cover; security__control divicr.s;
28 erosion effects/damage; cover inspection for settlement, subsidence, and
-29- -displacement _vegetativecover conditions; animal activity; cover drainage
30 system functioning; leachate collection/detection and removal systems;
3 -grondwatermonitori-ng -welt -condition; benchmark integrity; and inspection
32 training and frequency.
33
34
35 5.0 CORRECTIVE ACTION MANAGEMENT UNIT DECISION CRITERIA AND THE
36 ENVIRONMENTAL RESTORATION DISPOSAL FACILITY
37
38 --- As discussed previously, to-demonstrate viability of the ERDF as a CAMU,
39 seven specific criteria must be met. Information sufficient to demonstrate
40 that the CAMU criteria will be met is summarized in this Executive Summary and
41 is detailed in Chapters 1.0 through E15. of the CAMU application.
42
43 CAMU Criterion No. 1: The CAMU shall facilitate the implementation of
44 reliable, effective, protective, and cost-effective remedies. The information
45 presented within the application indicate that the ERDF will significantly
46 fulfill this requirement. The ERDF site environmental conditions and overall
4 setting s ppn -th-i- c'iterion because--the ERDF wil-l- be- 1ocated in an area
48 that is significantly more distant from the Columbia River than any of the
49 remediation sites. Further, because the distance to groundwater is over
50 90 meters (290 feet) and the rainfall is very low (16 centimeters, or
51 6.3 inches per year), the potential for groundwater--and, hence contaminant--
52 migration due to site conditions alone is minimized. This conclusion is

940612.1632 E-11



DOE/RL-94-40, Rev. 0
06/94

1 supported by groundwater modeling under the ERDF RI/FS activity. Via
2 modeling, the RI/FS (DOE-RL 1994d) shows that contaminant transport within the
3 - vadose and saturated zones _is minimatto _onextstent _up to 500 years in the
4 future, assuming an ERDF trench/design very similar to that presented within
5 the CAMU application. Also, dust suppression actions during the operational
6 -phase will mitigate contaminant migration in the air pathway during the
7 operational, closure, and postclosure periods.
8 -

9 The ERDF Will not involve impoundment of any body of water, and all water
10 uses/discharges will be strictly controlled and monitored. This is in
11 contrast to the current situation at the remediation sites, where waste is
12 present in soil and groundwater immediately adjacent to-the LolumbiaRiver and
13 where contaminant discharges to the river are occurring (i.e., 100-N Springs).
14 Therefore, the ERDF will afford protection of human health and the environment
15 that is not provided if waste were to remain in their current remediation site
16 locations proximal to the Columbia River.
17
18 Through its period of operation, the ERDF also will meet Criteria No. 1
19 standards through the use of specific design and operation/management
20 strategies. The proposed trench design (double liner, leachate collection)
21 offers significant protection to human health and the environment during the
22 operational period because underlying clean soil will not come in contact with
23 overlying waste material. Further, collection of any leachate will divert
24 potentially contaminated water from migrating downward, again providing
25 protection to the local, underlying environment. Although the liner system is
26 not intended to function intact for the entire 10,000 year period required for
27 evaluation under the Tri-Party Agreement, use of the systems offers near-term
28 (through the 30-year postclosure period) protection, and will provide valuable
29 data regarding leachate generation that may be used to further evaluate
30 effectiveness of overlying caps/barriers. Interim caps will offer protection
31 in the near term from dust dispersion.
'0
34

33 The EROF will require that waste accepted into the ERDF trench meet
34 certain standards (waste acceptance criteria) to ensure that constituents will
35 not migrate from and can be managed safety in the ERDF. Treatment, if
36 necessary, will be decided on an individual remediation site-specific basis
37 because the potential suite of treatment options is broad, and should not be
38 limited or mandated by the ERDF.
39
40 The closure and postclosure design for the ERDF will offer significant
41 --protection-against-downward infiltration of surface -waters, thus minimizing
42 potential contaminant migration from ERDF waste. Although the RI/FS
43 (DOE-RL 1994d) models a somewhat different final barrier design than that
44 presented within this application, overall, both barriers have equal- low
45 permeability. The effectiveness of the final barrier (final cover) presented
46 in this application is well documented and offers the significant long-term
47 protection and effectiveness.
48
49 Relative to qualitative risk reduction, both near- and long-term risk
50 will be mitigated by ERDF design and operation, reducing the possibility for
51 contaminant transport in the air, surface water, soil, and groundwater
52 pathways. Contaminant transport modeling indicates that the ERDF trench
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1 design and final barrier design exhibit 'high long-term performance'. The
2 RI/FS (DOE-RL 1994d) also states that the design has relatively higher cost
3 than other designs and is "redundant" in terms of protection. However,
4 preliminary screening of various trench configurations and the use of a single
5 versus multiple sites indicated that the ERDF trench design will be
6 significantly more cost-effective than otner trench designs and
7 configurations.
8
9 The determination that the ERDF is protective of human health and the

10 environment and is a reliable, effective, protective, and cost-effective
11 remedy is supported because the ERDF will:
12
13 0 Isolate hazardous/dangerous waste and radioactive waste and
14 constituents to a single, manageable area
15
16 0 Remove hazardous/dangerous materials from the environment that are
17 currently in locations significantly close (and therefore, presented a
18 greater potential threat) to the Columbia River and hence,
19 environmental receptors
20
21 - Contain hazardous/dangerous and radioactive material within a unit
22 designed to offer both long-term and short-term protectiveness of the
23 environment through engineering controls
L)

25- Use waste acceptance criteria that restrict placement to only
26 remediation waste that safely can be managed within the ERDF,
27 confirming that only those materials that can be managed appropriately
28 will be placed in the ERDF
29
30 * Provide operational activities, including those to be used during
31 waste transport and emplacement, that are sufficiently rigorous to
32 ensure that workers are protected from exposure
33
34 * Use Hanford Facility contingency plans as well as unit-specific
35 emergency plans to ensure that sufficient mechanisms are in place to
36 protect human health and the environment if a release occurs
37
38 Be located in an area underlain by geologic materials that offer
39 significant isolation from the water table; the permeability of
40 underlying vadose zone materials and deeper aquifers is such that
41 contaminant migration within the water-bearing interval to the
42 Columbia River would be much slower than if material were left at
43 existing locations closer to the river
44
45 - Demonstrate effectiveness of the ERDF-through documented effectiveness
46 of design, as well as preliminary modeling results as the ERDF is
47 - intended to isolate hazardous/dangerous- andradioactive-materia from
48 humans and the environment; design (double-liner/leachate
49 - collection/detection system) ensures near-term isolation, while the
50 final barrier design ensure long-term isolation

11
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1 * Provide a design that is much more cost-effective than transporting
2 waste offsite or constructing numerous waste management units at
3 individual remediation sites.
4
5 CAMU Criterion No. 2: Waste management activities associated with the
6 CAMUs shall not create unacceptable risks to humans or to the environment
7 resulting from exposure to hazardous waste or hazardous constituents.
8 Significant operational constraints and controls will be in place to meet the
9 standards of this CAMU criterion. These constraints and controls, which also

10 are required under DOE-RL internal standards and orders, will ensure that
11 operations will protect worker safety and human health and the environment.
12 As discussed previously, an operations plan will be developed before
13 commencement of ERDF operation. This plan will describe waste management
14 activities within the ERDF to ensure proper management (i.e., management of
15 potentially incompatible waste from different remediation sites). While the
16 plan is required by DOE Order 5820.2A for radioactive waste, the plan will
17 serves a dual purpose by demonstrating that operation of the ERDF will proceed
18 in a manner to meet the standards of this second criterion.
19
20 Because the ERDF will include an ERDF-specific emergency and training
21 plan and will employ procedures to prevent hazards (Chapters 6.0 through 8.0),
22 protection of human health and the environment resulting from exposure to
23 hazardous/dangerous waste will be minimized because personnel will be trained
24 appropriately and emergency situations will be handled appropriately, or
25-- avoided-altogether. Dust suppression at the ERDF will mitigate potential
26 airborne contaminant transport. Also, management of waste within a single
27 location (rather than at multiple remediation sites) will decrease the
28 potential for unintentional releases because the risk for such releases to
29 occur declines with fewer numbers of waste management units.
30
31 The ERDF-specific measures will be in place to prevent uncontrolled
32 release of hazardous/dangerous constituents and radioactivity to the
33 environment during trench operations, including decontamination of reusable
34 waste containers and use of dust suppressants. Further, use of equipment such
35 as high-efficiency particulate air (HEPA) filters in various areas of the ERDF
36 will protect human health and the environment by decreasing the potential for
37 inhalation of dust particles.
38
39 In summary, the ERDF operations will ensure that waste management
40 activities within the ERDF will not create unacceptable risks to human health
41 and the environment because the ERDF will:
42
43 - Offer design (i.e., double liner) that mitigates the potential for
44 contaminant migration into soil and groundwater during the operation
45 phase
46
47 * Use an operations plan that ensures the ERDF will be managed in a safe
48 manner
49
50 * Have mitigation measures to minimize the potential for contaminant
51 transport in air throughout the ERDF and supporting operations,
52 including dust suppression, use of HEPA filters, etc.
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1 * Ensure- that EROF personnel are trained appropriately and that
2 procedures are in place to ensure that hazards will not arise
3
4 Use in-place methods and plans that will be followed in the event that

an emergency response i-s warranted, to remedy--the- situation before
6 human health and the environment are endangered.
7
-I -CAMU Criterion No. 3: The CAMU shall include uncontaminated areas of the
9 facility, only if including such areas for the purpose of managing remediation
10 waste is more protective than management of such waste at contaminated areas
11 of the facility. While ERDF soils are relatively uncontaminated with respect
12 to the remediation site soils, the ERDF offers distinct advantages over waste
13 management at the remediation sites. One of the most compelling supporting
14 elements for the ERDF is that placement of material in this location will
15 -remove the waste from immediate proximity to the Columbia River, which is a
16 potential receptor pathway. In fact, the remediation sites have been
17 designated for remediation based on their potential for imminent threat to
18 human health and the environment. Also, as discussed under Criterion No. 1,
19 use of a single site rather than multiple sites offers less opportunity for
20- hazards to--arise--because there is only one site at which such situation could
21 arise. Environmental conditions at the ERDF (i.e., depth to groundwater,
22 precipitation infiltration rates) also support ERDF protectiveness.
23
24 Numerous options were evaluated before selection of the current ERDF
25 location. For example, offsite transport of waste was eliminated because
26 there are few facilities prepared to accept Hanford Facility remediation waste
27- because-it i-s- 'mixed- -and requires more specific handling than
28 hazardous/dangerous or low-level waste. Also,--no offsite facilities with
29 sufficient capacity to manage the requisite volume are available within the
30 designated timeframe needed for remediation waste management. Also, transport
3- of the remediation waste offsite likely would meet public opposition relative
32. to transport along public highways.
33
34 The Future Site Uses Working Group (the Group), as part of its mission to
35 identify and develop future uses for the Hanford Facility, proposed that the
36 200 Areas Plateau be reserved for waste management (Eastern Washington
37 University 1992). The ERDF is located within this selected area. Further,
38 the Group recommended -that waste management activities on the 200 Areas
39 Plateau be concentrated within a limited area (i.e., the central portion of
40 the plateau, which again is where the ERDF is located).
41
42 Additional locations within the 200 Areas were evaluated for construction
43 of the ERDF. These locations included the current ERDF site, as well as an
44 area immediately northwest of the 200 West Area and a site located to the
45 north of the 200 West Area. The current EROF location was selected above
46 these two sites because it will be sited and operated in an area that
47 minimizes overall habitat destruction, offered better protection of human
48-- health and- the -environment, and was more favorable, relative to regulatory,
49 construction, and operating criteria.
50
51 Although the ERDF site does not contain soil contamination when compared
52 to the remediation sites or other areas on the Hanford Facility, preexisting
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1 groundwater contamination is present below the ERDF (refer to Chapter 5.0).
2 Although the source of this contamination is upgradient of the ERDF, the ERDF
3 is not unequivocally a 'pristine' location.
4
-5- The ERDF meets standards of Criterion No. 3 because the ERDF will:
6
7 * Be located in land areas below which preexisting groundwater
8 contamination has been documented
9

10 * Be located within an area of the Hanford Facility identified by the
11 Hanford Future Site Uses Working Group as the recommended waste
12 management area, and will be in an area with environmental conditions
13 -that offer-protectiveness
14
15 * Offer a significantly greater level of human health and environmental

I protection than available frnm wzctn management locations situated
17 along the Columbia River
18
19 * Be a single facility in a specified location, as opposed to multiple
20 remediation waste placement 1-ocations that- enhances long-term control,
21 management, and reliability.
22
23 CAMU Criterion No. 4: Areas within the CAMU, where waste remain in place
24 after closure of the CAMU, shall be managed and contained so as to minimize
25 future releases, to the extent practicable. The ERDF trench design and final

_2- barrier. design-wi-l -offer -s-ign-ificant protection -relativ- to-both near- and
27 long-term future releases. The double-liner trench design system, with
28 leachate collection/detection systems, will ensure that downward contaminant
29 migration during the operational period and near term is prevented,
30 particularly because any leachate generated will be collected and managed
31 appropriately rather than released to the underlying environment. Interim
32 covers will offer dust control, but also will decrease infiltration of
33 precipitation through the waste before emplacement of the final barrier, thus
34 decreasing the potential for contaminant release during this period.
35
36 The final cover design has a 'proven track record' in industry, and will
37 have a permeability less than 10- centimeters per second (3x104 feet per
38 day). The barrier will have a drainage system to divert infiltrated rainwater
39 from the barrier, and the uppermost layer above the drainage layer will
40 consist of soil with sufficient thickness to afford frost protection and grain
41 size distribution to enhance moisture retention in the shallow root zone of
42 the vegetative cover. Thus, potential for downward contaminant migration in
43 the postclosure period and thereafter will be minimized in the long term. The
44 postclosure program will include inspections and maintenance plans/procedures
45 to ensure that the final barrier integrity is maintained. Groundwater
46 monitoring will be conducted through the operational period and the
47 postclosure period so that any releases from the ERDF will be detected and
48 remedied as appropriate.
49
50 Contaminant transport modeling performed for the RI/FS (DOE-RL 1994d)
51 indicate that, based upon known maximum concentrations, less than
52 10 contaminants will reach the water table within the 10,000-year Tri-Party
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-1 Agreement- evaluation -period, -and these only--in de ninimus -values-. Additional
2 modeling_ currently is beingperformed under the RI/FS that may modify or alter
3 these results to indicate that even fewer constituents may enter the water
4 table during the designated timeframe.
5
6 The EROF provides long-term protectiveness via release minimization
7 through appropriate design/management because it will:
8
9 * Provide the controls to ensure long-term reliability of design,

10 including monitoring of leachate generation over a 30-year period that
11 will demonstrate the cap design effectiveness
12
13 * Incorporate the design elements that ensure long-term waste management
14 effectiveness (e.g., double liner and leachate collection) and
15 monitoring of potential release of contaminants to groundwater
16
17 * Effectively protect human health and the environment, as shown by
18 contaminant transport modeling results.
19
20 CAMU Criterion No. 5: The CAMU shall expedite the timing of remedial
21 activity implementation, when appropriate and practicable. The ERDF
22 facilitates rapid remediation on the Hanford Facility, as required under the
23 Tri-Party Agreement. Offsite management of the remediation waste will not
24 facilitate timely, effective, or cost-effective remediation activities, as
25 discussed under CAMU-Criterion- No. 3. In addition, the Tri-Party Agreement
26 states that delay of the ERDF would result in subsequent Hanford Facility
27 remediation delays and thus endorses construction of the ERDF.
28
29 -- ---Because a-facility-capable of-receiving large quantities of remediation
30 waste is-needed on the Hanford Facility, delays in the acquisition of this
31 facility would not facilitate timely remediation. By having the ERDF ready to
32 receive waste when cleanup of the first remediation site begins, the ERDF will
33 facilitate the timing of site remediation by providing a timely waste
34 management option. The criticality of initiating the ERDF in a timely fashion
35 was emphasized within-the Tri-Party Agreement: "Delay in construction of the
36 (ERDF) would impact cleanup of waste sites." Therefore, use of the ERDF is in
37 accordance with Tri-Party goals and milestones.
38
39 -- The EROF-will help Hanford-Faci-lty-remedi ati on -in-a timely -manner
40 because it will:
41
42 * Facilitate the Tri-Party Agreement mandates that require cleanup
43 schedules that could not be met without the ERDF
44
45 * Make available a waste management facility that could not be
46 constructed at each remediation site in a timely fashion because
47 construction of remediation site-specific waste management units would
48 be initiated after each RI/FS, and could therefore take years to
49 construct.
50
51 CAMU Decision Criteria No. 6: The CAMU shall enable the use, when
52 appropriate, of treatment technologies (including innovative technologies) to
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1 enhance the long-term effectiveness of remedial actions by reducing the
2 toxicity, mobility, or volume of waste that will remain in place after closure
3 of the CAMU. The CAMU regulations indicate a definite 'bias' toward treatment
4 of waste, and the use of innovative technologies is preferred. However, the
5 regulations also indicate that while treatment is a preference, it is not a
6 mandate; under certain situations, treatment at a CAMU is not required. The
7 ERDF will not mandate treatment before emplacement because of its role in the
8 overall site remediation process, as discussed in the following.
9

10 Following the typical RI/FS or RFI/CMS process, construction of a unit
1i- such as- ttle-ERDF-narmai-Iy would occur after fuH -hr-Wacterization of all
12 remediation site(s) has occurred. However, construction of the ERDF is to
13 -occur before full characterization at each remediation site. More
14 significantly, the remediation process at each CERCLA and RCRA past-practice
15 remediation site requires that treatment options be evaluatvd on a site-by-
16 site basis. Therefore, although the ERDF does not require specific treatment
17 and instead imposes waste acceptance criteria, this does not mean that
18 treatment of waste will not occur. Waste treatment options will be evaluated
19 on a remediation site-specific basis, thus allowing for specific, 'tailored'
20 treatment to be performed, as applicable, at each site.
21
22 If the ERDF imposed specific waste treatment options, this could
23 conceivably limit treatment that would be performed at each remediation site.
24 This constraint is contrary to the intent of the CAMU regulations that promote
25 the use of innovative technologies that are best developed on a remediation
26 site-specific basis. Also, the preamble to the final CAMU rule (58 FR 29)
27 states that "this criterion does not preclude remedial actions that do not
28 include treatment," and the waste acceptance criteria for the ERDF will
29 provide waste characterization guidance that must be met by each remediation
30 site before acceptance of waste at the ERDF.
31
32 - It is anticipated that the bulk of the waste to be empTaced at the ERDF
33 will be high-volume, low concentration (e.g., toxicity). The CAMU preamble
34 (58 FR 29) states that "Given the example, therefore, of a situation involving
35- large volumes of low- concentration contaminated soils or other waste, the
36 Regional Administrator would have the discretion to evaluate containment-based
37 remedial approaches." By leaving treatment determination to the remediation
38 site, high-volume, low-concentration waste would undergo appropriate
39 treatment, as applicable, while higher concentration waste could undergo a
40 different treatment. If the ERDF were to mandate a treatment, the flexibility
41 necessary to determine appropriate treatment options for the spectrum of waste
42 anticipated potentially would be lost.
43
44 The RI/FS (DOE-RL 1994d) modeling does not take into account any
45 treatment of waste. Instead, maximum known waste concentrations were used in
46 the calculations. Current modeling results show that very few contaminants
47 will exceed allowable constituent concentrations at the ERDF trench boundary
48 in 10,000 years, and it takes over 500 years for the first contaminants to
4-9- even travel through-the vadose zone-to the water table. Modeling currently is
50 being refined that could show even longer travel times within the vadose zone
51 and groundwater. The ERDF waste acceptance criteria will require that waste
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1 concentration be below that which would result in breach of the allowable
2 groundwater concentrations at the ERDF boundary.
3
4 The CAMU requirements relative to the use, when appropriate, of waste
5 treatment will be met by the ERDF because the ERDF will:

7 - Be an implementation component of a broad-scale restoration program
- tlat__incldes treatment evaluation on a remediation site-specific

9 basis
10
11 Allow for consideration of remPdiAtinn waste treatment on an
12 individual remediation site basis enables the use of tailored,
13 innovative technologies (where applicable) to be developed, which
14 actually could be hindered if more general treatment requirements were
15 mandated at the ERDF
16
17 * Accept very large quantities of low concentration/toxicity remediation
18- waste, and the preamble to EPA's final CAMU rule (58 FR 29) states
19 that this is a specific example of an instance in which containment-
20 based remedial approaches only may be used
21

22- - -Be more than sufficient to minimize contaminant migration for the
23 remediation waste to be accepted for placement in the ERDF without the
24 additional cost of waste treatment at the ERDF, based on modeling
2' resulLS
26
27 - Not- accept- waste that does not meet the waste acceptance criteria.
28
29 CAMU Criterion No. 7: The CAMU shall, to the extent practicable,
30 minimize the land area of the facility upon which waste will remain in place
31 after closure of the CAMU. The ERDF will consolidate material from around the
32 Hanford Facility, thereby maximizing the area that will be available for
33 future use, and minimizing the land area on which waste would remain until
34 closure. Based on available data remediation waste within the 100, 200, and
35 300 Areas covers as much as approximately 28.5 square kilometers (11 square
36 miles). The ERDF trench covers approximately 1.24 square kilometers
37 -(0.48 square miles), which represents a-reduction in area] extent of up to
38 95 percent.
39
40- - -_ -The CAMU minimizes the land area of-the Hanford Facility on which waste
41 will remain after closure because it will:
42
43 * Consolidate remediation waste, thus minimizing the land area of the
44 Hanford Facility on which waste will remain after closure
45
46 a Facilitate subsequent reuse of remediation sites
47
48 a Minimize the land area used for waste management.
49
50
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1 6.0 SUMMARY
2
3 Information contained within the application demonstrates that the ERDF
4 will meet all CAMU decision criteria before operation. Therefore, designation
5 of the ERDF as a CAMU under RCRA is appropriate, given that existing data gaps
6 will be filled before acceptance of RCRA past-practice remediation waste at
7 the ERDF.
8
9
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Figure E-4.- Conceptual Model of the Environmental Restoration
Disposal Facility.
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Table E-1. Environmental Restoration Disposal Facility
Waste Acceptance Criteria Maximum Allowable Constituent

Concentration in Remediation Waste. (sheet 1 of 5)

Maximum Waste Acceptance Level
mg/kg (nonradionuclides)
pCi/g (radionuclides),

Consti tuent __________________

VOLATILE ORGANIC COMPOUNDS

1,1,1-Trichloroethane

1.1.2.2-Tetrachloroethane

1,2-Dichloroethene

2-Butanone

2-Hexanone

4-Metbyl-2-pentanone

Acetone

Benzene

Carbon disulfide

Carbon tetrachloride

Chloroform

Ethylbenzene

Methylene chloride

Tetrachloride

Toluene

Trichlorethene

ITotal .xyl enes_ _ _ __ _ _ _ __ _ _ _ __ _ _

Vinyl chloride

SEMIVOLATILE ORGANIC COMPOUNDS

1,3-DichlorobenzeneI,4-Dichlorobenzene
I 4-Chloro-3-methylphenol

Acenaphthene

E-TI .1940612.1632
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Table E-1. Environmental Restoration Disposal Facility
Waste-Acceptance-Criteria Maximum Allowable Constituent

Concentration in Remediation Waste. (sheet 2 of 5)

Maximum Waste Acceptance Level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Anthracene

Benzo(a)pyrene
Dnnzo(b)fluranthCn-

Renzo(gh i)perylene

Benzo(k)fluoranthene

Benzoic acid

Bis(2-ethyl)phthalate

LutylbenzylphthalIatet

arbazole

4-Chloroaniline

2-Chlorophenol

Chrysene

Di-n-butyl-phthalate

Di-n-octyl-phthalate

Dibenzo(a,h)anthracene

Dibenzofuran

Diethylphthalate

Fluoranthene

Fluorene

Ideno(1. 2.3-cd) nvrene

2-Methylnaphthalene

4-Methylphenol

I rNanhth~lpnp

2-Nitrophenol

N-nitrosodiphenylamine

940612.1632 E- T1. 2
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Table E-1. Environmental Restoration Disposal Facility
Waste Acceptance Criteria Maximum Allowable Constituent

Concentration in Remediation Waste. (sheet 3 of 5)

Maximum Waste Acceptance Level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Pentachlorophenol

Phenanthrana

Phenol

Pyrene

PESTICIDES/PCBs

4,4-DDD

PCB Aroclor*-1248

PCB Aroclor*-1254

PCB Aroclor*-1260

Beta-BHC

Dieldrin

Methoxychlor

-METALS 

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Cobalt

Copper

F-Ti 390612.1632
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Table E-1. Environmental Restoration Disposal Facility
Waste Acceptance Criteria Maximum Allowable Constituent

Concentration in Remediation Waste. (sheet 4 of 5)

Maximum Waste Acceptance Level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Trnn Consti tuent ________________

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Thallium

Vanadium

Zinc

MISCELLANEOUS INORGANICS

Ammonia

Chromium VI

Fluoride

Nitrate

Nitrite

Phosphate

Sulfate

RADIONUCLIDES

Americium-241

Beryll i um-7

E-TI .4940612.1632
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Table E-1. Environmental Restoration Disposal Facility
Waste Acceptance Criteria Maximum Allowable Constituent
Concentration in Remediation Waste. (sheet 5 of 5)

Maximum Waste Acceptance Level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Carbnn-1 &

Cesium-134

Cesium-137

Chromium-51

C' bAlt-Rg_ _ _ _ _ _ __ _ _ _ _ _ _ _

Europium-152

Europium-154

Europium-155

Plutonium-239

Plutonium-240

Radium-226

Sodium-22

Strontium-90

Technetium-99

Thorium-228+D

Uranium (total) (as U-238)

*Aroclor is a trademark of Monsanto Company.
mg/kg = milligram/kilogram
pCi/g = picocurie/gram
Source: U.S. Army Corps of Engineers 1994

940612.1632 E-T1.5
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1 FOREWORD
2
.3

4 The Hanford Facility is owned by the U.S. Government and operated by the
5 U.S.-Department of Energy, Richland Operations Office. Hazardous/dangerous
6 waste and mixed waste (containing both radioactive and hazardous/dangerous
7 components) are produced and managed on the Hanford Facility. The
8 hazardous/dangerous waste is regulated in accordance with the Resource
9 Conservation and Recovery Act of 1976 and the State of Washington Hazardous

10 Waste Management Act of 1976 (as administered through the Washington State
11 Department of Ecology Dangerous Waste Regulations, Washington Administrative
12 Code 173-303). The radioactive component of mixed waste is interpreted by the
13 U.S. Department of Energy to be regulated under the Atomic Energy Act of 1954;
14 the nonradioactive dangerous component of mixed waste is interpreted to be
15 regulated under the Resource Conservation and Recovery Act (40 Code of Federal
16 Regulations 264-270) and the State of Washington Hazardous Waste Management
17 Act.
18
19 For purposes of the Resource Conservation and Recovery Act and the
20 Washington State Department of Ecology Dangerous Waste Regulations, the
21 Hanford Facility is considered to be a single facility. The single dangerous
22 waste permit identification number issued to the Hanford Facility by the
23 U.S. Environmental Protection Agency and the Washington State Department of
24 Ecology is U.S. Environmental Protection Agency/State Identification Number
25 WA7890008967. This identification number encompasses over 60 treatment,
26 storage, and/or disposal units within the Hanford Site, hereinafter referred
27-- to as the Hanford Facility when cited in the context of the Resource
28 Conservation and Recovery Act and the Washington State Department of Ecology
29 Dangerous Waste Regulations. Under the Comprehensive Environmental Response,
30 Compensation, and Liability Act of 1980, the term "facility" is used when
31 referring to the area of contamination. For the purposes of this document,
32 the term facility refers to the entire-Hanford Facility, as defined by the
33 single dangerous waste permit number.
34
35 Designation of the Environmental Restoration Disposal Facility as a
36 Corrective Action Management Unit under the Resource Conservation and Recovery
37 Act is required before the acceptance of Resource Conservation and Recovery
38 Act past-practice remediation waste for management in the Environmental
39 Restoration Disposal Facility. The Corrective Action Management Unit, as
40 defined in 40 Code of Federal Regulations 264.552 and Washington
41 Administrative Code 173-303-646, is an area used for the management of
42 remediation waste. The Corrective Action Management Unit is not a treatment,
43- storage, -and/or disposal unit under Washington Administrative Code 173-303 and
44 40 Code of Federal Regulations 264 or 265. However, this Corrective Action
4-5 Management Init -application has been prepared in the Part B permit application
46 --documentation--format-used for the Hanford Facility Dangerous Waste Permit
47 Application to present information in a format familiar to the
48 U.S. Environmental Protection Agency and the Washington State Department of
49 Ecology.
50
Si Once the Hanford Facility Dangerous Waste Permit is issued, the
52 following process will be used-to incorporate the Environmental Restoration

940612.1637 lii
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1 Disposal Facility as a Corrective Action Management Unit that will accept
2 Resource Conservation and Recovery Act remediation waste, As final
3 Environmental Restoration Disposal Facility-specific documents are developed
4 (and approved by the appropriate agency) that demonstrate that the
5 Environmental Restoration Disposal Facility meets Corrective Action Management
6 Unit standards (as stated in 40 Code of Federal Regulations 264.552 and
7 Washington Administrative Code 173-303-646), additional Environmental
8 Restoration Disposal Facility-specific permit conditions will be incorporated
9 into the Hanford Facility Dangerous Waste Permit through the permit
10 modification process. The Environmental Restoration Disposal Facility may be
11 incorporated as a Corrective Action Management Unit at that time as a Class 3
12 permit modification. The Environmental Restoration Disposal Facility also may
13 be designated a Corrective Action Management Unit by way of an
14 U.S. Environmental Protection Agency or Washington State Department of Ecology
15 Order, if the Hanford Facility is still under interim status.
16
17 This Corrective Action Management Unit for the Environmental Restoration
12 -Disposal Facility ntirrs infdrmation current as of May 16, 1994.
19

940612.1637 i v
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1 GLOSSARY
2
3
4 AAQS ambient air quality standards
5 ARAR applicable or relevant and appropriate
6 requirements
7 ALR action leakage rate
8 ANOVA analysis of variance
9 ASTM American Society for Testing and Materials
10
11- BAC-T- - best available control technology
12 BED Building Emergency Director
13 BFCCAA Benton-Franklin Counties Clean Air Authority
14
15 CAMU corrective action management unit
16 CDR conceptual design report
17 rLAL.it Comprehensive Environmental Response,
18 Compensation, and Liability Act of 1980
19 CE chlorofi inrncarhnnsr
20 CFR Code of Federal Regulations
21 CMS corrective measure study
22 CQA construction quality assurance
23
24 DBE design-basis earthquake
25 D&D decontamination and decommissioning
26 DOE U.S. Department of Energy
27 -DOE-RIL U.S. Department of Energy, Richland Operations
28 Office
29 DOT U.S. Department of Transportation
30
31 Ecology Washington State Department of Ecology
32 EPA LLS-. Environmental Protection Agency
33 ER environmental restoration
34 ERDF Environmental Restoration Disposal Facility

36 FEMA Federal Emergency Management Agency
37 FS feasibility study
38
39 GWAS generator and waste acceptance services
40
41 HCRL Hanford Cultural Resources Laboratory
42 rEurr high-density polyethylene
43 HEHF Hanford Environmental Health Foundation
44 HEPA high-efficiency particulate air
45 HLAN Hanford Local Area Network
46 HLW high-level waste
47 HSWA Hazardous and Solid Waste Amendments (to RCRA)
48 of 1984
49 HVAC heating, ventilation, and air conditioning
50
51

940609.1445 vii
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GLOSSARY (cont)

land disposal restrictions
Low-Level Burial Grounds
low-level waste

monitoring efficiency model
Model Toxics Control Act of 1990
minimum technology requirements

not applicable
National Environmental Policy Act of 1969
National Emission Standards for Hazardous

Air Pollutants
nephelometric turbidity unit

operational groundwater monitoring network

preliminary assessment (CERCLA)
polychlorinated biphenyls
process control module
Pacific Northwest Laboratory
practical quantification limit
Prevention of Significant Deterioration
Puget Sound Power & Light Company

MEMO
J4TCA-
MTR

N/A
NEPA
NESHAP

NTU

OGWMN

PA
PCB
PCM
PNL
PQL
PSD
0 C 9.1

RA

RFI
RI
RI/FS
ROD
RPA

SWDD
SWITS
SWM

Solid
solid
solid

Act of 1976

study

Waste Disposal Division
waste information tracking system
waste management

TEGD
Tri-Party

TRU
TSCA

TSP
TU

UCL
US Ecology
UTL

Agreement
Technical Enforcement Guidance Document
Hanford Federal Facility Agreement and

Consent Order
transuranic
Toxic Substances Control Act of 1976
treatment, storage, and/or disposal
total suspended particles
temporary unit

upper confidence limit
US Ecology, Inc.
upper tolerance limit

940609.1445
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LDR
LLBG
LLW

Resource Conservation and Recovery
RCRA facility assessment
RCRA facility investigation
remedial investigation
remedial investigation/feasibility
record of decision
radiological performance assessment

viii
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1
2
3
4
5
6
--7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

GLOSSARY (cont)

volatile organic compounds

Washington Administrative Code
Westinghouse Hanford Company
Westinghouse Hanford Company

degree Celsius
degree Fahrenheit
above mean sea level
centimeter
inches
kilovolt
cubic meters
one-thousandth of an inch
negative logarithm of the hydrogen-ion
concentration
second
micrograms

940609.1445

VOC

WAC
Westinghouse Hanrordo
WHC

* C
F

amsl
cm
in
kV
m 3
mil
pH

sec
pg
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DEFINITIONS

Buried Waste - Contaminated wood articles (railroad ties,
plywood), contaminated consumables (cardboard, rags,
biological waste generated during remediation.

dimensi
paper,

Constituent or-Dangerous Waste Constituent - A chemically distinc
of a dangerous waste stream or mixture (WAC 173-303-040).

Contact-Handled Waste - Waste containing radiologic constituents
exceed 200 millirem per hour at contact.

onal lumber,
plastic), and

t component

that do not

Container - Any portable device in which a material is stored, transported,
treated, disposed of, or otherwise handled (WAC 173-303-040 and
40 CFR 260.10).

Contaminated Soi-I - Soil, ranging in size from boulders to fine silt, dry to
moist, that could contain dangerous and/or radioactive constituents.

D&D Waste - Waste generated as a result of decommissioning and decontamination
activities.

Dangerous Waste - Those solid wastes designated in WAC 173-303-070 through
173-303-103 as dangerous or extremely hazardous waste. As used, the
words "dangerous waste" refer towtte fuji universe of wastes regulated
WAC 173-303-040.

by

Decommissioning - Actions taken to reduce the potential
impacts of U.S. Department of Energy-contaminated
activities to stabilize, reduce, remove, or demoli
(DOE Order 5820.2A, Attachment 2).

health and safety
sites, including
sh the facilities

Decontamination__ The removal of radioactive contamination from facilities,
equipment, or soils by washing, heating, chemical or electrochemical
action, mechanical cleaning or other techniques (DOE Order 5820.2A,
Attachment 2).

Geocomposite - A manufactured material using geotextiles, geogrids, geonets,
and/or geomembranes in laminated or composite form.

Geomembrane - An essentially impermeable geosynthetic composed of one or more
synthetic sheets.

Geonet - A geosynthetic consisting of integrally connected parallel sets of
ribs overlying similar sets at various angles for planar drainage of
liquids and gases.

xi940609.1445
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I DEFINITIONS (cont)
2
-3

4 Geosynthetics - The generic term for all synthetic materials used in
5 geotechnical engineering applications; the term includes geotextiles,
6 geogrids, geonets, geomembranes, geosynthetic clay liners, and
7 geocomposites.
8
9 Geotextile - A permeable geosynthetic comprised solely of textiles. Current

10 manufacturing techniques produce nonwoven fabrics, knitted (nontubular)
11 fabrics, and woven fabrics.
12
13 Hanford Facility - The Hanford Facility is a single RCRA facility identified
14 by the EPA/State Identification Number WA7890008967 that consists of over
15 60 TSD units conducting dangerous waste management activities. The
16 Hanford Facility consists of all contiguous land, and structures, other
17 appurtenances, and improvements on the land, used for recycling, reusing,
18 reclaiming, transferring, storing, treating, or disposing of dangerous
19 waste, which, for the purposes of the RCRA, are owned by the
20 U.S. Government and operated by the DOE-RL (excluding lands north and
21 east of the Columbia River, river islands, lands owned or used by the
22 Bonneville Power Administration, lands leased or under lease obligation
23 to the Washington Public Power Supply System, and lands owned by or
24 - leased to the state Of Wnshington).
25
2&- Hazardous Waste - Those solid wastes designated by 40 CFR 261, and regulated
27 as hazardous waste by the EPA (WAC 173-303-040).
28
29 High-Density Polyethylene (HOPE) - A polymer prepared by low pressure
30 polymerization of ethylene as the principal monomer and having the
31 characteristics of ASTM D-1348 Type III and IV polyethylene. Such
32 polymer resins have density greater than or equal to 0.941 grams per
33 cubic, entimeter as _noted i _ASTM-1248.
34
35 High-Level Waste (HLW) - HLW is defined by the DOE Order 5820.2A as "... the
36 highly radioactive waste material that results from the reprocessing of
37 spent nuclear fuels, including liquid waste produced directly in .
38 reprocessing, and any solid waste derived from the liquid that contains a
39 combination of transuranic waste and fission products in concentrations
40 as to require permanent isolation." The primary source of HLW is
41 reprocessing of spent uranium and plutonium fuel and irradiated targets.
42
43 Hydraulic-Conductivity - The rate of discharge of water under laminar flow
44 -conditions througha unit-crossrsectional area of a porous medium under a
45 unit hydraulic gradient and standard temperature conditions (68"F, 20'C).
46
47- Incompatible Waste - (1) -Alhazardous/dangerous waste -that-is _unsuitablP for
48 placement in a particular device or facility because the waste might
49 cause corrosion or decay of containment material (e.g., container inner
50 liners or tank walls) or (2) co-mingling with another waste or material
51 under uncontrolled conditions because the co-mingling might produce heat
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1 DEFINITIONS (cont)
2
3

4 or pressure, fire or explosion, violent reaction, toxic dusts, mists,
5 fumes, gases or mists, or flammable fumes or gases (WAC 173-303-040 and
6 40 CFR 260.10).
7
8 Leachate - Liquid that has percolated through or drained from solid waste or
9 other person-emplaced materials and contains soluble, partially soluble,

10 or miscible components removed from such waste.
11
12 Low-Level Waste (LLW) - Waste that contains radioactivity and is not
13 classified as high-level waste, transuranic waste, or spent nuclear fuel,
14 or byproduct material as defined by DOE Order 5820.2A. Test specimens of
15 fissionable material irradiated for research and development only, and
16 not for the production of power or plutonium, may be classified as LLW
17 provided the concentration of transuranic waste is less than
18 100 nanocuries per gram (DOE Order 5820.2A, Attachment 2).
19
20 Mixed Waste - Waste containing both radioactive and hazardous/dangerous
21 components as defined by the Atomic Energy Act of 1954 and the Resource
22 Conservation and Recovery Act of 1976 (DOE Order 5820.2A, Attachment 2).
23
24 Performance Assessment - A systematic analysis of the potential risks posed by
25 waste management systems to the public and environment, and a comparison
26 of those risks to established performance objectives (DOE Order 5820.2A,
27 Attachment 2).
28
29 Permeability - (1) The capacity of a porous medium to conduct or transmit
30 fluid or (2) the amount of liquid moving through a barrier in a unit
31 time, unit area, and unit gradient not normalized for, but directly
32 related to thickness. Refer to hydraulic conductivity.
33
34 Permittivity - For -a- -geotextifle, the -volmetric flow -rate of water per unit
35 cross-section area, per unit head, under laminar flow conditions, in the
36 perpendicular direction through the fabric.
37
38 Radioactive Waste - Solid, liquid, or gaseous material that contains
39 radionuclides regulated under the Atomic Energy Act of 1954, as amended,
40 and of negligible economic value considering costs of recovery
41 (DOE Order 5820.2A, Attachment 2).
42
43 Reactive Waste - A dangerous waste that exhibits the characteristic of

44 reactivity uescribed in WAC 173-303-090(7) (40 CFR 261.23).
45
46 -Remote-liandled Waste-- Waste containgng -radiologic constituents that exceed
47 200 millirem per hour at contact.
48
49 Reverse Osmosis - A treatment process for liquid waste that uses a special,
50 semipermeable membrane that, under pressure, permits pure water to pass
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1 DEFINITIONS (cont)
2
3
4 through the membrane while acting as a barrier to impurities. Reverse
5 osmosis is often used in conjunction with other treatment steps such as
6 coagulation, filtration, and pH adjustment.
7
8 Spent Nuclear Fuel - Fuel that has been withdrawn from a nuclear reactor
9 following irradiation, but that has not been reprocessed to remove its
10 constituent elements (DOE Order 5820.2A, Attachment 2).
11
12 Transuranic (TRU) Waste - Without regard to source or form, waste that is
13 contaminated with alpha-emitting transuranium radionuclides with an
14 atomic number >92 and with half-lives greater than 20 years and
15 concentrations greater than 100 nanocuries per gram at the time of assay
16 (DOE Order 5820.2A, Attachment 2).
17
18 Treatment - Any method, technique, or process, including neutralization,
19 designed to change the physical, chemical, or biological character or
2-0--- C-- omposition of any hazardous waste so as to neutralize such waste, or so
21 as to recover energy or material resources for the waste, or so as to
22 render such waste nonhazardous, or less hazardous; safer to transport,
23 store, or dispose of; or amenable for recover, amenable for storage, or
24 reduced in volume (WAC 173-303-040, 40 CFR 260.10, and DOE Order 5820.2A,
25 Attachment 2).
26
27
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1 1.0 INTRODUCTION
2
3
4 This chapter briefly describes the Corrective Action Management Unit
5 (CAMU) Application for the Environmental Restoration Disposal Facility (EROF).
6 Table 1-1 provides a cross-reference comparing state and federal regulations
7 for the CAMU with state and federal regulations for other hazardous waste
8- management units. The term "RCRA and WAC" may be used in this document when
9 discussing these federal and state regulations.
10
11
12 1.1 BACKGROUND
13
14 The Hanford Site covers approximately 560 square miles (1,450 square
15 kilometers) of semiarid land that is owned by the U.S. Government and managed
16 by the U.S. Department of Energy, Richland Operations Office (DOE-RL). The
17 Hanford Site is located northwest of the city of Richland, Washington
18 (Figure 2-1). The city of Richland adjoins the southeastern most portion of
19 the Hanford Site boundary and is the nearest population center. In early
20 1943, the U.S. Army Corps of Engineers selected the Hanford Site as the
21 location for reactor, chemical separation, and related activities for the
22 productionand purification of special nuclear materials and other nuclear
23 activities. These activities resulted in release of waste to the environment
24 that caused contamination of soil and groundwater with hazardous/dangerous
25 waste constituents and radioactive constituents (DOE-RL 1994d). The mission
26 of the Hanford Site is currently focusinq on waste management and
27 environmental restoration and remediation activities.
28
29 The Hanford Site is divided into numerically designated areas (Drawing
30 H-6-958 in Appendix 2A). The reactors are located along the Columbia River in
31 LII IUU Areas. The reactor fuel reprocessing units are in the 200 Areas,
32 which are on a plateau approximately 7 miles (11 kilometers) from the Columbia
33 River. The 300 Area, located adjacent to and north of Richland, contains the
34 reactor fuel manufacturing plants and the recoarrh and development
35 laboratories- - The ADO Area,_ 5 miles (8 kiometers) northwestof the 300 Area,
36 contains the Fast Flux Test Facility designed for testing liquid metal reactor
37 systems. The 600 Area covers all locations not specifically given an area
38 designation. Adjacent to and north of Richland, the 1100 Area contains
39 offices associated with administration, maintenance, transportation, and
40 materials procurement and distribution. The 3000 Area, between the 1100 Area
41 and 300 Area, contains engineering offices and administrative offices.
42 Administrative offices also are located in the 700 Area, which is in downtown
43- KI-riland.
44
45 The Hanford Stte is discussed in this application as the Hanford
46 Facility.
47
48 - -The Hanford Facility isa single RCRA facility identified by the
49 EPA/State Identification Number WA7890008967 that consists of over 60
50 treatment, storage, and/or disposal (TSD) units conducting dangerous waste
51 management activities. The Hanford Facility consists of all contiguous land,
52 and structures, other appurtenances, and improvements on the land, used for
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1 recycling, reusing, reclaiming, transferring, storing, treating, or disposing
2 of dangerous waste, which, for the purposes of the RCRA, are owned by the
3 U.S. Government and operated by the DOE-RL (excluding lands north and east of
4 the Columbia River, river islands, lands owned or used by the Bonneville Power
5 Administration, lands leased or under lease obligation to the Washington
6 Public-Power -S-upp-y-System, and lands owned by or leased to the state of
7 Washington).
8
9 In 1989, the Hanford Federal Facility Agreement and Consent Order

10 (Tri-Party Agreement) was signed by the U.S. Environmental Protection Agency
11 (EPA), Washington State Department of Ecology (Ecology), and the
12 U.S. Department of Energy (DOE). Cleanup of contaminated areas was the
13 principal component of this agreement. The Tri-Party Agreement includes an
14 Action Plan that designates how site cleanup is to progress. The Tri-Party
15 Agreement designated remediation sites as either Resource Conservation and
16 Recovery Act (RCRA) of 1976 past-practice or Comprehensive Environmental
17 Response, Compensation, and Liability Act (CERCLA) of 1980 past-practice
18 sites. Ecology is the lead regulatory agency for RCRA past-practice sites
19 while the EPA is the lead regulatory agency for CERCLA past-practice sites.
20 The Tri-Party Agreement has been amended over the course of activities, with
21 the Fourth Amendment made in January of 1994 (Ecology et al. 1994).
22
23 In accordance with the Tri-Party Agreement, cleanup of remediation sites
24 is being initiated at both RCRA and CERCLA past-practice areas. As designated
25 in the Tri-Party Agreement and presented in Figure 1-2, remediation of sites
26 wil follow -the RCRA facility assessment (RFA) -RCRA facility investigation
27 (RFI) - corrective measures study (CMS) or CERCLA preliminary assessment
28 (PA) - remedial investigation (RI) - feasibility study (FS) processes normally
29 observed-for RCRA remediation activities and CERCLA remediation activities,
30 respectively. As shown in Figure 1-2, both RCRA and CERCLA remedial actions
31 use a decision process that evaluates remediation options, including treatment
32 alternatives. Based on this evaluation, remedial options are developed for
33 each remediation site, and are integrated into the Hanford Facility Dangerous
34 Waste Permit via a permit modification for RCRA past-practice units, or are
3 -rt icultwd--in- a record -of decisin--(ROD) for--CERCLA past-praCtice units.
36- It-must be-noted that RCRA TSD units occur in association with RCRA past-
- spractice-remediatonsites-- All of-these TSD units are to undergo RCRA

38 closure, and documentation associated with cleanup of RCRA past-practice units
339and the closure clans for TSD units are included within the same document.
40
41 As shown in Figure 1-2, although the processes for determining the
4 remedi-al action at both CERCLA and RCRA facilities are similar, the methods
43 for-implementing-these actions are-di-fferent. -In- the case-of the-Hanford

-aI dtion sites, RFI/CMS documentation--which-44 Facility RCRA pas-t-pract44  re"-mediat~o suRI/
45 includes the proposed remediation strategy--is submitted for approval. The
46 remediation strategy then is incorporated in the Hanford Facility Permit by
47 the regulatory agency via permit modification.
48
49 For CERCLA past-practice sites, a proposed plan is submitted to the
50 regulatory agency, which is used by the regulatory agency to prepare a ROD.
51 The ROD for the first CERCLA past-practice unit, 100-BC, is scheduled for
52 iss-uance in 1994 or 1995. It is anticipated that for this--and perhaps all--

940612.1659 1-2



DOE/RL-94-40, Rev. 0
06/94

1
2
3
4
5
6
7
8
9
10
11
12
13

C-3 15
:t- 16

17
18
19

vrN 20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
4-4
45
46
47
48
49

51
52-

RCRA and CERCLA past-practice remediation sites, the ROD/permit modification
will likely include removal of the waste from its close proximity to the
Columbia River and isolation of the waste in a central location. A waste
management facility was foreseen as necessary to meet this probable need for
waste isolation and, thus, planning of the ERDF was initiated.

The ERDF will be located southeast of the existing 200 West Area and
extends east to near the US Ecology, Inc. site. The ERDF will encompass
4.14 square kilometers (1.6 square miles), and include a waste management
trench and associated support units.

1.2 THE- ENVIRONMENTAL RESTORATION DISPOSAL FACILITY AND ITS RELATIONSHIP
TO-CERCLA, -RCRA,---AND- THE RCRA CORRECTIVE ACTION -MANAGEMENT UNIT

The ERDF will accept both CERCLA (EPA-regulated) and RCRA
(Ecology-regulated) remediation waste. The ERDF is considered part of the
overall remediation strategy on the Hanford Facility, and as such,
determination of FRDF viability has followed both RCRA and CERCLA decision
processes. Typically, determination of the viability of a unit, such as the
ERDF, would-occur as-part of the ROD or -permit modification-for- each
remediation site before construction. However, because construction of the
ERDF could take a significant amount of time, it is necessary to begin design
and construction of the ERDF before final RODs/permit modifications for the
remediation sites. This will allow movement of waste to occur quickly once
the final remediation strategy for the RCRA and CERCLA past-practice units is
determined. Construction of the ERDF is a unique situation relative to
-Hanfrd-Facility cleanup, requiring -a Hanford Facility-specific process be
developed for implementing the ERDF that would satisfy both RCRA and CERCLA
requirements. While the ERDF will play a significant role in the remediation
process, initiation of ERDF does not preclude the evaluation of remedial
alternatives at each remediation site.

To facilitate initiation of the ERDF, the January 1994 amendment to the
Tri-Party Agreement (Appendix 1A) recognizes the necessity for the ERDF, and
the Tri-Party Agreement states: "Ecology, EPA, and DOE agree to proceed with
the steps necessary to design, approve, construct, and operate such a
...facility." The Tri-Party Agreement requires the DOE-RL to prepare a
comprehensive 'package' for EPA and Ecology to consider in evaluating the
ERDF. The package is to address the "criteria listed in 40 CFR 264.552(c) for
Corrective-Action Management Unit_{CAMU) designation and a CERCLA Record of
Decision (ROD)" (Ecology et al. 1994). This CAMU application for the ERDF is
being submitted as part of the Tri-Party Agreement-required information
-narl'g, -nd i-i 4 drIccasieda in A+,il in Crtinn .I I

The Tri-Party Agreement cites several assumptions and decisions that are
implicit in Change Number M-70-93-01, which include: (1) the definitive
design of the ERDF will be submitted to Ecology and the EPA for approval
3 months after approval of the ERDF; (2) a double flexible, membrane liner and
ieachate collection system will be-used-for-initial design,--and (3) the ERDrF
will use risk assessment parameters that will assume the following: the point
of assessment is the intersection of the groundwater and the vertical line
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1 drawn from the edge of the ERDF; the assessment period for radionuclides is
2 10,000 years; and the compliance standard will be 105 for the first
3 100 years, and 104 thereafter. Note that ROD/permit modification for each
4 individual remediation site will specify how remediation of waste can be
5 treated and will reference, as appropriate, placement of waste in the ERDF.
6
7 The Tri-Party Agreement requires [by referencing 40 CFR 264.552(c)] that
8 information pertinent to a RCRA CAMU be provided for regulatory review. The
9 CAMU regulations, finalized in February of 1993, essentially provide a new

10 option for onsite land-based management of remediation waste that was
11 previously not available to facilities with RCRA past-practice units. Before
12 the CAMU regulations, if the RFI/CMS process determined that onsite land
13 disposal (e.g., landfilling) of waste was the desired remediation alternative,
14 the landfill would be regulated under the same laws applicable to active
15 manufacturing facilities that dispose of "as generated" waste. Specifically,
16 RCRA requires that landfills be designed to meet very specific minimum

-17 technoTogy requirements (MTRs), including double liners, and that most waste
18 undergo specific treatment as mandated by the land disposal restrictions
19 - -(tDRs). -However,- these-strict requirements were a disincentive to many
20 facilities to manage remediation waste. The CAMU regulations were promulgated
21 to promote remediation of sites requiring cleanup under RCRA more flexibility
22 with regard to management of remediation waste, without compromising human
23 health and the environment.
24
25 The CAMU is an area within a facility that is designated by the Regional
26 Administrator (or Director) under 40 CFR 264, Subpart S [WAC 173-303-646(4),
27 (5) and (6)] for the purpose of implementing corrective action requirements
28 under 40 CFR 264.101 and RCRA Section 3008(h) [WAC 173-303-646(2)].
29 As described in the preamble to the final CAMU rule, a CAMU will be used only
30 for the management of remediation waste pursuant to implementing such
31 corrective action requirements at the facility, as such, no "as generated," or
32 operational waste can be placed in a CAMU. While the CAMU is a 'land-based'
33 unit, it is not considered a 'disposal facility' into which remediation waste
34 is placed. A disposal facility, as defined in 40 CFR 260.10, is "a facility
35 or part of a facility at which hazardous waste is intentionally placed into or
36 on any land or water and at which waste will remain after closure. The term
37 disposal facility does not include a CAMU into which remediation waste is
32 placed." Hence, placement of remediation waste into a CAMU is not land
39 disposal, and RCRA regulations (LDRs and MTRs) applicable to land disposal
40 units, such as landfills, are not mandatorily applicable. However, Ecology
41 regulations indicate that LDRs and MTRs could be imposed for a CAMU if
42 required to protect human health and the environment.
43
44 The CAMU regulations allow "RCRA-regulated" units, defined in
45 40 CFR 264.90(a)(2) as being only landfills, surface impoundments, waste
46 piles, and land treatment units that received hazardous waste after
47 July 26, 1982, to be present within the boundaries of the CAMU. Although not
48 specifically addressed within the CAMU regulations and preamble, it is
-49 apparent that other types of units--that -are regulated -Ader DCRA (k+ are not,
50 by definition, "RCRA-regulated"), such as tanks, may be present within the
51 CAMU area, but cannot be designated a CAMU, and must be regulated under other
52 RCRA regulations (i.e., tank storage regulations or temporary unit
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1 -requlrements-) .In the case -of the ERDF,-thre-entirt-t4.-4 square kilometers
2 (1.6 square mile) area is included in the CAMU because the CAMU is defined as
3 an area wherein remediation waste is managed. Only one unit within this area,
4 the ERDF trench, will be land-based and technically can be included as part of
5 the CAMU. Other units regulated under RCRA, including tanks, will be within
6 the area of the CAMU and will retain separate regulatory identity, although
7 the units support CAMU activities.
8
9 For an area to be designated a CAMU, seven decision criteria must be met,

10 and the Tri-Party Agreement requires the comprehensive 'package' for the ERDF
11 to discuss the following same criteria.
12
13 "1. The CAMU shall facilitate the implementation of reliable, effective,
14 protective, and cost-effective remedies.
15
16 2- Waste management activities associated with the CAMUs shall not
17 create unacceptable risks to humans or to the environment resulting

-_8--_ ---- from exposure to hazardous waste or hazardous constituents.
19
20 3. The CAU shall include uncontaminated areas of the facilityjonly if
21 -- --including-such-areas-for-the purpose of managing remediation waste is
22 more protective than management of such waste at contaminated areas
23 of the facility.
24
25 4. Areas within the CAMU, where waste remain in place after closure of
26 the CAMU, shall be managed and contained so as to minimize future
27 releases, to the extent practicable.
28

-29 5. The CAMU shall expediLe the timing of remedial activity
30 implementation, when appropriate and practicable.
31
32 6. When appropriate, the CAMU shall enable the use of treatment
33 technologies (including innovative technologies) to enhance the
34 long-term effectiveness of remedial actions by reducing the toxicity,
35 mobility, or volume of waste that will remain in place after closure
36 of the CAMU.
37
38 7. The CAMU shall, to the extent practicable, minimize the land area of
39 the facility upon which waste will remain place after closure of the
40 CAMU."
41
42 Specifically how the ERDF meets each of these criteria is addressed in
43 detail in Chapter 15.0.
44
45- In-addition to- the-CAMU regulations, the ERDF will be subject to the
46--DOE-Order requirements, including those for DOE Order 5820.2A. These orders
47 require the following for the ERDF:
48
49 0 Preparation of a radiological performance assessment (RPA)
50
51 * Establishment of an auditable program by the generating units
5462
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1 * Implementation of a waste certification program by the generating
2 units
3
4 * Audits of low-level waste (LLW) certification programs
5
6 * Site-specific closure plans for new and existing operating LLW
7 disposal sites
8
9 * An environmental monitoring program that conforms with
10 DOE Order 5484.1
11
12 - Waste tracking (manifest)
13
14 e Exposure assessments (i.e., releases to atmosphere and via inadvertent
15 intrusion)
16
17 0 Protection of groundwater resources consistent with federal, state,
18 and local requirements
19
20 * Hazards assessment document and safety analysis report preparation.
21
22 While DOE Orders are not applicable or relevant and appropriate
23 requirements (ARARs), these Orders will be implemented at the ERDF and will
24- ensure-th&t hmn-heal-t and-the -envi-ronment -are protected. Applicable
25 DOE Order requirements are discussed within forthcoming chapters of this
26 application (as-applicable and by topic) to demonstrate DOE-RL's commitment to
27 protectiveness via implementation of a spectrum of requirements mandated by
28 DOE Orders, as well as RCRA and WAC regulations.
29
30
31 1.3 USL OFTHE CDRRECTIVE ACTION MANAGEMENT UNIT AT THE ENVIRONMENTAL
32- _ RESIORATIONDISPOSAL FACILITY AND RCRA/CERCLA RELATIONSHIPS
33
34 The Tri-Party Agreement states that information necessary for issuance of
35 an EPA CERCLA ROD be included in an information 'package' (refer to
36 Section 1.2). This ROD would be unique to the ERDF, and separate from those
37 for each CERCLA past-practice remediation site. As such, the individual
38 remediation site RODs will be specific to each site, and may separately
39 evaluate treatment options. Information necessary to issue the ERDF ROD
40 includes a document that uses the RI/FS process to evaluate the ERDF unit
41 conceptual and definitive design and to determine viability of the EROF for
42 long-term management of remediation waste. A proposed plan is also necessary.
43
44 Also, CERCLA requires that a demonstration must be made before issuance
45 of the ERDF ROD, and that the substantive standards of other ARARs have been
6- met,_including those substantive requirements-of RCRA._ That is,_it must he

47 demonstrated that the 'fundamental' requirements of the ARARs are met (i.e.,
48 unit design requirements), but the typical documentation associated with each
49 of these regulations (that may be required to be submitted and approved) are
50 not explicitly necessary. Once it has been demonstrated that substantive
51 requirements of ARARs have been met to the satisfaction of the EPA, the ROD
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-I- can be-issued-- The-submittal-of information-pertinent to the RCRA CAMU, if
2 approved, would satisfy this ARAR (demonstration).

4 It is important to note that the ROD would allow for design, approval,
5 construction, and operation of the ERDF only for management of CERCLA
6 remediation waste. For management of RCRA past-practice remediation waste, a
7 Class 3 permit modification of the Hanford Facility Permit would be required.
8 -The CAMU documentation submitted within the information package, therefore,
9 has a dual purpose: (1) to demonstrate that the CAMU meets substantive

10 requirements of RCRA as an ARAR under CERCLA so that the CERCLA ROD process
11 can proceed and (2) the CAU application contains necessary information that
12 must be submitted to Ecology for designation of the CAMU and subsequent
13 inclusion in a permit modification so that RCRA past-practice waste can be
14 managed within the ERDF. Figure 1-2 shows the relationship of the CERCLA/RCRA
15 interface relative to the ERDF and the Hanford Facility remediation process as
16 a whole.
17
18 The Ti-Party Agreement includes a major milestone that the ERDF will be
19 operational and avail able t-receiv-e-remediati-amr-waste in September of 1996.
20 It is anticipated that the ERDF ROD will be issued (assuming requisite
21 information is submitted) during September of 1994. Three months after
22 issuance of the ERDF ROD by the EPA, the definitive design of the ERDF will be
23 submitted to Ecology and the EPA for approval (in accordance with the
24 Tri-Party Agreement). Additional information pertaining to design and
25 operation of the ERDF will be submitted for regulatory approval before
26 operation and will be submitted following a schedule (presumed to be included)
27 in the ERDF ROD or permit modification. Information that must be submitted
28 for regulatory approval before acceptance of waste at the ERDF includes the
29 following:

31 - Definitive design information, including design information for the
32 ERDF trench and supporting units, such as designs for waste water
33 storage units
.1

35 * Operational information, including the ERDF operations plan and
36 information necessary to support safe.operation, including building
37-- - emergency-plans, and other-procedures to prevent hazards (i.e., air
38 monitoring plans)
39
40 * Waste management information, including final waste acceptance
41 criteria, waste tracking information, and other waste management
42 information.
43
44 The ROD will designate the ERDF as a CERCLA unit that may manage CERCLA
45 past-practice waste once constructed and all requisite information is
46 submitted and approved. Because RCRA is an ARAR under CERCLA, the substantive
47 requirements of RCRA (i.e., CAMU unit design requirements) will be met.
48 Parallel to the construction of the-ERDF, the CAMU application--which also was
49 submitted, in part, within the ERDF 'information package'--will undergo
50 regulatory review by Ecology. When Ecology has determined that the ERDF meets
51---all of the CAMU designation criteria, a Class 3 permit modification will be
52 obtained and the ERDF may accept RCRA past-practice remediation waste.
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1 During operation as a CERCLA unit, the ERDF will be regulated by the EPA
2 and operated by the DOE-RL. When the Class 3 permit modification is in place,
3 Ecology will regulate the ERDF, assuming that Ecology has received
4 authorization over the CAMU program via acquisition of the Hazardous and Solid
5 Waste-Amendments of 1984. It must be noted that the ERDF may operate for
6- management-of CERCLA remediation waste without obtaining permits (i.e., RCRA,
7 Clean Air Act of 1977, etc.), although substantive requirements of these
8 regulations must be met. However, all required permits/documents must be 'in
4 1 pce' before acceptance of RCRA waste, inclin hosi L for support units
10 (i.e., tanks) within the boundary of the ERDF.
11
12
13 1.4 THE ENVIRONMENTAL RESTORATION DISPOSAL FACILITY CORRECTIVE ACTION
14 MANAGEMENT UNIT
15
16 The ERDF will be an integral and necessary part of overall remediation on
17 the Hanford Facility. Only remediation waste will be accepted, which will
18 consist mainly of contaminated soils, construction debris, and onsite
19 decontamination and decommissioning waste. In accordance with 40 CFR 260.10,
20 "remediation waste may originate only from within the facility..."; therefore,
21 no waste from off the Hanford Facility will be accepted at the ERDF.
22
23 The ERDF will be a 4.14 square kilometer (1.6 square mile) area that
24 includes a waste management trench and support units, such as a waste water
25 treatment building and a decontamination building. The ERDF trench will be
26 approximately 21.3 meters deep, 3Q5 meters wide, and 2,740 meters long
27 (70 feet deep, 1,000 feet wide and 9,000 feet long). The trench currently is
28 designed with a double-liner system, a leachate collection system, and an
29 interim and final closure cover that meet the applicable requirements of RCRA.
30
31 Although the ERDF support units will be physically located within the
32- -proposed CAMUrhe--support units wil m1aintain their-separate regulatory
33 identity as required in 40 CFR 264.552 and WAC 173-303-646. The design,
34 permitting, and operational details of the support units will be provided in
35 separate documents; some information is included within this application
36 because the operation of these support units supports the CAMU decision
37 criteria that must be met. The ERDF trench will be the only land-based unit
38 within the ERDF that can be included in the CAMU, and the only unit detailed
39 within this application. The following are support units for the ERDF trench,
40 for which separate RCRA or other permits will be sought, as applicable:
41
42 e Rail and tractor trailer container handling facilities, including:
43 - - Loaded rail and tractor trailer transfer/unloading area
44 - Empty contaminated container transfer area
45 - Empty decontaminated container transfer area
46
47 * Decontamination building, including:
48 - Conveyor system
49 - Water recycling system
50
51 * Mobile decontamination unit
q2
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* Waste water treatment building

e Subsidence control plant.

The final CAMU regulations also included provisions for'another type of
unit that may be used during the RCRA corrective action process: the
temporary unit (TU). As defined in 40 CFR 264.552 and WAC-303-173-646(c)(7),
TUs are temporary tanks and container storage areas used for the treatment or
storage of remediation waste during implementation of RCRA corrective action
activities. The TUs may operate for a period of 1 year, with a 1 year
extension. Because the ERDF support units (that are tanks) are anticipated to
operate for well over 2 years, operation of these units as TUs cannot be
sought.

1.5 THE ENVIRONMENTAL RESTORATION DISPOSAL FACILITY CORRECTIVE ACTION
MANAGEMENT UNIT APPLICATION CONTENTS

This application consists of the following 16 chapters, the contents of
which are summarized in Sections 1.5.1 through 1.5.15:

Introduction (Chapter 1.0)
Facility Description and General Provisions
Waste Characteristics (Chapter 3.0)
Process Information (Chapter 4.0)
Groundwater Monitoring (Chapter 5.0)
Procedures to Prevent Hazards (Chapter 6.0)
Contingency Plan (Chapter 7.0)
Personnel Training (Chapter 8.0)
Exposure Information Report (Chapter 9.0)
Waste Minimization (Chapter 10.0) 1
Closure and Postclosure (Chapter 11.0)
Reporting and Recordkeeping (Chapter 12.0)
Other Relevant Laws (Chapter 13.0)
Certification (Chapter 14.0)
The CAMU Criteria (Chapter 15.0)
References (Chapter 16.0).

(Chapter 2.0)

39 The outline for this application is based on the Washington State Part B
40-- permit application documentation, but only those portions that apply to the
41 CAMU are discussed in detail. Also, as inferred in 40 CFR 264.552 and stated
42 in the preamble to the CAMU Rule, and proposed Subpart S regulations, a CAMU
43 can include only land-based units; support units, such as railways and waste
44 water treatment units cannot be included in the CAMU. However, because
45 operation of these support units supports operation of the ERDF in accordance
46 with requirements set forth in 40 CFR 264.552, these support units also are
47 discussed in summary within this application.
48
49
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1 1.5.1 Facility Description and General Provisions (Chapter 2.0)
2
3 This chapter provides a general description of the ERDF, including a
4 brief discussion of the ERDF environmental setting and conditions.
5

7 1.5.2 Waste Characteristics (Chapter 3.0)
8
9--- --- This chapter describes the chemical and physi-cal--characteristics of the

10 waste to be managed at the ERDF, including ERDF waste acceptance criteria.
11
12
13 1.5.3 Process Information (Chapter 4.0)
14
15 This chapter provides available information concerning the ERDF trench
16 and support units, with an emphasis on the proposed trench design.
17
18
19 1.5.4 Groundwater Monitoring (Chapter 5.0)
20
21 This chapter describes the hydrogeologic characteristics of the ERDF area
22 and the proposed ERDF groundwater monitoring program.
23
24
25 1.5.5 Procedures to Prevent Hazards (Chapter 6.0)
26
27 Although not explicitly required under CAMU regulations, this chapter is
2-8 incl-uded--tO -address 40G-CFR 270.42(c-requir-ements, andi-to-discuss hazard
29 prevention and emergency preparedness equipment, structures, and procedures.
30
31
32 1.5.6 Contingency Plan (Chapter 7.0)
33
34 Although not explicitly required under CAMU regulations, this chapter is
35 included to address 40 CFR 270.42(c) requirements, and to provide information
36 on contingency planning to ensure that the ERDF has measures in place to
37 lessen the potential impact on public health and the environment in the event
38 of an emergency.
39
40
41 1.5.7 Personnel Training (Chapter 8.0)
42
43 Although not explicitly required under CAMU regulations, this chapter is
44-- prvide- +n address 0 CFR 270.42(c) requirements, and outlines the training
45 program used for ERDF employees whose primary duties are associated with
46 hazardous/dangerous waste management.
47
48
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1 1.5.8 Exposure Information Report (Chapter 9.0)
2
3 This chapter is not required under CAMU regulations. The ERDF does not
4 store, treat, or dispose of dangerous waste in a surface impoundment or
S1,nd.411 Jtificatin is included in this chapter.

Ua I I I ncuI chater
6
7
8 1.5.9 Waste Minimization (Chapter 10.0)
9

10 This chapter is not required under CAMU regulations. The ERDF support
11 units will have a waste minimization program in place.
12
13
14 1.5.10 Closure and Postclosure (Chapter 11.0)
15
16 -- -This chapter-describes the generalized closure and postclosure activities
17 for the EROF trench.
18
19
20 1.5.11 Reporting and Recordkeeping-(Chapter 12.0)

22 This chapter summarizes commitments for reporting and recordkeeping that
23 are applicable to the ERDF.
24

26 1.5.12 Other Relevant Laws (Chapter 13.0)
27
28 This chapter discusses federal and state laws that affect the
29- constructin and operation of the ERDF, other than the RCRA, as amended.
30
31
32 1.5.13 Certification (Chapter 14.0)

34 This chapter is not required under CAMU regulations. This chapter
35 discusses certification requirements as these requirements pertain to the
36 ERDF.
37
38
39--1 5-14--Corrective-Acton-Management-Unit Criteria (Chapter 15.0)
40
41 This chapter contains the justification demonstrating that the ERDF unit
42 meets all criteria for consideration as a CAMU.
43
44
45 1.5.15--References-(Chapt-er 16.0)
46
47 References used througout this application documentation are listed in
48 this chapter. All references listed here, which generally are not available
49---from-other sources, wil be made avai-lable--for review, upon request, to any
50 regulatory agency or public commentor. References can be obtained by
51 contacting the following:
52
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L_ ____ Administrative Records Specialist
2 Public Access Room H6-08
3 Westinghouse Hanford Company
4 P. 0. Box 1970
5 Richland, Washington 99352.
6
7
8 1.6 CROSS-REFERENCE TABLE
9

10 Table 1-1 presents a comparison of the informational requirements/CAMU
11 decision criteria under 40 CFR 264.552 and WAC 303-173-646 CAMU regulations,
12 with comparable requirements-for TSD units under RCRA regulations
13 40 CFR Parts 260-270 and WAC 173-303. This table shows similarities and
14 differences between both the federal and state requirements for both CAMUs and
15 TSD units. The table also provides the location within this application where
16 the CAMU-required information is discussed. A regulatory checklist that can
17 be used to locate information that must be provided in Washington State Part B
18 permit application documentation, also was used to prepare this table
19 / ,cology 198'-7).-- -T-- atizof --l-vs- '-,ircw.rmiti -01i -1, 61 I checkiKI 15

20 found (within brackets [ ]) in column 1 of Table 1-1.
21
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Table 1-1. Chapter 1.0 Cross-Reference
([ ] - Denotes location of information in Ecology

(sheet I of 9)

Table.
Part B checklist)

Washington State Federal

Specifically required CAMU Regulations** CAMU regulations

ERDF outline ehapter* _ by CAMU requlation? 173-303 40 CFR

1.0 Introduction [A] ---

2.0 Facility Description [BI

2.1 General Description EB-1] No--information is 646(5)(a)(i), (iii), and 264.552(c)(1), (3), and (7)

WAC 173-303-806(4)(a)(i) provided in support of (vii) CAMU Criteria 1, 3 and 7

WAC 173-303-806(4)(a)(x) CAMU criteria
WAC 173-303-806(4)(a)(xviii)
WAC 173-303-145
WAC 173-303-283
40 CFR 270.14(b)(1)

2.2 Topographic Map [B-2] Yes 646)(a)(i), (iii), and 264.552(c)(1), (3), and (7)

WAC 173-303-806(4)(a)(xviii) (vii) 264.552(e)(1)

WAC 173-303-806(4)(a)(xx)(C) 64d6()(b)(i) CAMU Criteria 1, 3, and 7

WAC 173-3-3-806(4)(a)(xx)(D)
WAC 173-303-645(6)
WAC 173-303-645(8)
40 CFR 270.14(b)(19)

2.3 Location Information E-3] No--information is 646(5)(a)(i), (iii), and 264.552(c)(1), (3), and (7)

WAC 173-303-806(4)(a)(xi) & provided in support of (vii) CAMU Criteria 1, 3, and 7

(a)(xviii)(B), & (a)(xvii)(K), CAMU criteria

WAC 173-303-806(4)(a)(x)
WAC 173-303-282(6)(A)(i)
WAC 173-303-282(6)(c)(1)(A)(1) &

(11)
40 CFR 270.14(b)(11)

40CFR 264.18(a) & (b)
CFR 264, Appendix VI

2.4 Traffic Information [B-4] No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) and (2)

WAC 173-303-806(4)(a)(x) provided in support of CAMU Criteria 1 and 2

40 CFR-270.14(b)(10) CAMU criteria

2.5 Performance Standards [B-5 Refer to Chapter 15.0

WAC 173-303-283

2.6 Spilt and Discharges (8-71 Refer to Chapter 7.0

wAc 173-303-640(a)(b); -
WAc 173-303-440(1)(a);
WAC 173-303-145

2.7 Waste Tracking System [B-8] Refer to Chapters 3.0

WAC 173-303-370 and 12.0

- 2.8 tnvironmentai Setting-- - o--information iS- 646(5)()(i) 264.552(c)(1)

WAC 173-303-806(4)(a)(i) provided in support of CAMU Criterion 1

WAC 173-303-806(4)(a)x) CAMU criteria

WAC 173-3U0-806(4)(a)(xviii)
WAC 173-303-145
WAC 173-303-283
40 CFR 270.14(b)(1)
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Table
J - Denotes 1

1-1. Chapter 1.0 Cross-Reference Table.
ocation of information in Ecology Part B

(sheet 2 of 9)
checklist)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

2.9--rntroducti-on to ERDF Waste - o--information is - 646(5)(a)(i)-(vii) 264.552(c)( )-(7)
(B-11 provided in support of CAMU Criteria 1-7
WAC 173-303-806(4)(a)(i) CAMU criteria
WAC 173-303-806(4)(a)(x)
WAC 173-303-806(4)(a)(xviii)
WAC 173-303-145
WAC 173-303-283
40 CFR 270.14(b)(1)

n. .f rAM .Wste Characteristics (C]

3.1 suary-Oescrtption of Yes 646(5)(a)(i), (ii), and (vi) 264.552(c)(1),(2) and(6)
Remediation Waste to be managed CAMU Criteria 1, 2, and 6
at the ERDF [C-13--
WAC 173-303-806(4)(a)(iii)
wAC 173-303-300()-(5)-
40 CFR 270.14(b)(1) & (2)
40 CFR 264.13(a)

3.2 Waste-Analysis Plan [C-21 No--ihformtion is 646()(a)(i), (ii), (iv), 264.552(c)(1),(2), (4)
WAC 173-303-806(4)(a); provided in support of and (vi) and(6)
WAC 173-303-300(5) CAMU criteria CAMU Criteria 1, 2, 4, and 6
WAC 173-303-110(2) & (3)
WAC 173-303-395(1) & (2)
40 CFR 270.14(b)(3)
40 CFR 264.13(b) & (c)
40 CFR 268.7

3.3 Waste Acceptance Criteria No--information is 646(5)(a)(i), (ii), (iv), 264.552(c)(1),(2), (4)
for the ERDF provided in support of and (vi) and(6)
WAC 173-303-806(4)(a) CAM criteria CAMU Criteria 1, 2, 4, and 6
WAL 173U-33-3aUUtJ

WAC 173-303-110(2) & (3)
WAC 173-303-395(1) & (2)
40 CFR 270.14(b)(3)
40 CFR 264.13(b) & (c)
40 CFR 268.7

3.4 Land Disposal Restrictions No--information is 646(4)(b) 264.552(a)(1)
in Relation to the ERDF [C-3) provided in support of
WAC 173-303-300(1)(5) CAMU criteria
WA .3-3U3-8060(3)(a)(iii)
40 CFR 264.13
40 CFR 270.14(b)

4. PrI essinfirmttian [m]

4.1 Containers ED-1 jNo N/A under 646 N/A under 264.552
WAC 173-303-680
4Q CFR 264.170-40 CFR 264.178

4.2 Tank Systems [D-21 No N/A under 646 N/A under 264.552
WAC 173-303-640
40 CFR 264.190
40 CFR 264.191
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Table
([ ] - Denotes 1

1-1. Chapter 1.0 Cross-Reference Table.
ocation of information in Ecology Part B checklist)

(sheet 3 of 9)

ERDF outline chapter*
Specifically required

by CAMU regulation?

Washington State
CAtIU Regulations**

173-303

Federal
CAMU regulations

40 CFR

4.3 Waste Piles tD-31 No N/A under 646 N/A under 264.552
WAC 173-303-660
i CFR 2A.191

1 in rrQ 2?4.25A-4 CFR 2A4.259

4.4 Surface Impoundnents [D-43 No N/A under 646 N/A under 40 CFR 264.552
WAC 173-303-650
40 CFR 264.220-231

4.5 Incinerators [D-51 No N/A under 646 N/A under 264.552
WAC 173-303-670
40 CFR 264.340-351 - -

4.6 Landfills [D-6] No N/A under 646 N/A under 264.552
WAC 173-303-665
40 CFR 264.300-264.317

4.7 Land Treatment [D-71 No N/A under 646 N/A under 264.552
WAC 173-303-655
40 CFR 264.270-264.283

4.8 Miscellaneous Units [D-8] No N/A under 646 N/A under 264.552
WAC 173-303-680
40 CFR 264.600-264.603

4.9 Drip Pads No N/A under 646 N/A under 264.552
40 CFR 264.510-264.574

4.10 Air Emissions Standards for No N/A under 646 N/A under 264.552
Process Vents
40 CFR 264.1030-264.1037

4.11 Air Emissions Standards for No N/A under 646 N/A under 264.552
Equipment Leaks
40 CFR 264.1050-264.1057

4.12 ERDF Trench Yes 646(5)(a)(i)-(vii) 264.552(c)(1)-(7)

-WAC -173-303-806(4)(h); - -- 646(5b)(ii) - - - 264.552(e)(2) -

WAC 173-303-665(2) Criteria 1-7
WAC 173-303-810(13)

4.13 other CAMUs No--information is N/A N/A
provided in support of
CAMU criteria

4.14 Description of EROF Support No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) and (2)

Facilities provided in support of CAMU Criteria 1 and 2
CAMU criteria

4.15 ERO- perations - ' Yes 646(5)(a)(i), (i), Iv), 264.552(c)(1), (2), (4),
(v), and (vi) (5), and (6)
646(5)(b)(ii) 264.552(e)(2)

CAMU Criteria 1, 2, 4, 5,
and 6
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Table 1-1. Chapter 1.0 Cross-Reference Table.
tes location of information in EcologyPart B -checklist)

(sheet 4 of 9)

Washington State Federal
- Specifically required CAMU Regutations** CAMU regulations

EROF outline chapter* - - by CAMUregi-ation? - 173-303 - 40 CFR

5.0 Groundwater Monitoring [E

5.1 Exemption from Groundwater No N/A N/A
Monitoring Requirements [E-11
WAC 173-303-645
40 CFR 264.90(b)(1)

5.2 Interim Status Period No N/A N/A
Groundwater Monitoring Data (E-2]
WAC 173-303-645
40 CFR 264.90-40 CFR 264.94

5.3 Environmenta Setting and No--information is 646(5)(a)(i), (ii), (iv), 264.552(e)(1), (2), (4),
Aquifer Identification [E-3] provided in support of (vi), and (vii) (6), (7)
WAC173-33-645 CAMU criteria -- CAMU Criteria 1, 2-, 4-, 6, 7-
WAC 173-303-806(4)(a)(xx)(8)
40 CFR 270.14(c)(2)

5.4._Groundwater_QuaLi ty No--mnforatiort i - ---646(5)(a)-(i), -(i)---v,---264.5524e)(1), -(2),-1,4),
[Not in checklist] provided in support of (vi), and (vii) (6), (7)

-AC--173-303-645 - CAMU criteria - CAMU Criteria 1, 2, 4, 6, 7
WAC 173-303-806(4)(a)(xx)(D)
WAC 173-303-9905
WAC 173-303-070
40- CR 270.14(c)(2), (4) . (7)
261, Appendix VIII

5.5 Groundwater Monitoring Yes 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Program 646(5)(b)(iii) 264.552(e)(3)
[Not in checktist]- - - CANU Criteria 1 and 2
40 CFR 264.90-101

6.0 Procedures to Prevent Hazards [F)

6.1 Security [F-1 No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
WAC 173-303-806(4)(a)(iv) provided in support of CAMU Criteria I & 2
WAC 173-303-310 CAMU criteria
40 CFR 270.14(b)(4)
40 CFR 264.14

6.2 Inspection Schedule [F-21 No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
WAC 173-303-806(4)(a)(v) provided in support of CAMU Criteria 1 & 2
WAC 173-303-320 CAMU criteria
WAC 173-303-665(4)(b)
40 CFR 264.15
40 CFR 270.14(b)(5)
40 CFR 264.303(b)

6.3 Waiver or Documentation of No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Preparedness and Prevention provided in support of CAMU Criteria 1 & 2
Requirements [F-3i CAMU criteria
WAC 173-303-806(4)(a)(vi)
WAC 173-303-340(1)(a)-(d)
40 CFR 270.14(b)
40 CFR 264.30-35
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([ ] - Deno
Table 1-1. Chapter 1.0 Cross-Reference Table.
otes location of information in Ecology Part B

(sheet 5 of 9)
checklist)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

6.4 Preventive Procedures-- -------- o--information is -646(5)(a)(i) and (ii) 2
64 .55 2(c)(1) & (2)

Structures and Equipnent VF-4] provided in support of CAMU Criteria 1 & 2
WAC 173-303-806(4)(a)(viii) CAMU criteria
(A)-(E)
40 CFR 270.14(b)(8)

6.5 Prevention of Reaction of No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Ignitable, Reactive and provided in support of CAMU Criteria 1 & 2
lncompatibte UnSta [-5 CAMU criteria
WAC 173-303-806(4)(a)(iv)
WAC 173-303-395(1)(a) - (c)
40 CFR 270.14(b)(9)
40 CFR 264.17(a) - (b)
40 CFR 264.176-177
40 CFR 264.198-199
40 CFR 264.229-230
40 CFR 264.281-282
40 CFR 264.312-313

7.0 Contingency Plan No--information is 646(5)(a)(i) and (ii) 264.552(c) (1) & (2)
WAC 173-303-806(4)(a) provided in support of CAMU Criteria 1 & 2
WAC 173-303-350(2)(3)(4)(5) CAMU criteria
WAC 173-303-340(4) (Refer to Appendix 7A)
WAC 173-303-360(1)(2)
40 CFR 270.14(b)(7)
40 CFR 264.50-40 CFR 264.56
40 CFR 264.37

8.0 Personnel Training [H] No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
WAC 173-303-806(4)(a)(vii) provided in support of CAMU Criteria 1 & 2
WAC 173-303-330(1)-(3) CAMU criteria
40 CFR 270.14(b)(12) (Refer to Appendix BA)
40 CFR 264.16
40 CFR 264.16(a)(1)
40 CFR 264.16(d)(1)-(4)
40 CFR 264.16(e)

9.0 Exposure Information Report Refer to Chapter 15 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
[Not in checklist] CAMU Criteria 1 & 2
40 CFR 270.10(j)

10.0 Waste Minimization No N/A under 646 N/A under 264.552
(Not in checklist]
40 CFR 264.73(b)(9)
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Table 1-1. Chapter 1.0 Cross-Reference Table.
- Denotes location of information in Eolngy Part B

(sheet 6 of 9)
checklist)

ERDF outline chapter*
Specifically required
by CAMU regulation?

Washington State
CAMU Regulations**

173-303

Federal
CAMU regulations

Ln r.FR

11.0 CLosure and Postclosure III

11.1 Closure for Containers,
Tank Systems , Waste Piles,
Surface Liipoundments, Land
Treatment, Landfills, and
Miscellaneous Units
[I-1d(1)-u-1d(6)3

WAC 173-303-630(10)
WAC 173-303-640(8)
WAC 173-303-650(6)
WAC 173-303-655(8)
WAC 113-303-660(9)
WAC 173-303-665(6)
WAC 173-303-670(8)
40 CFR 264.178
40 CFR 264.197
40 CFR 264.228
40 CFR 264.258
40 CFR 264.280
40 CFR 264.310
40 CFR 264.351
40 CFR 264.575

ii2 Postciosure/Contingency
Postclosure for Tank Systems,
Waste Piles, Surface
Impoundments, Incinerators, Land
Treatment, Landfills and
Miscellaneous Units (1-2]
WAC 173-303-610(8)(a) and (b)
WAC 173-303-640(8)(b)
WAC 173-303-650(6)
WAC 173-303-655(8)
WAC -173-303-660(9)
WAC 17n-303-665(6)
WAC 173-303-670(8)
WAC 173-303-680(4)
40 CFR 264.228
40 CFR 264.258
40 CFR 264.603
40 CFR 264.280
40 CFR 264.310
40 CFR 264.351
40 CFR 264.525

No

No

N/A under 646

N/A under 646

N/A under 264.552

N/A under 264.552

11.3 Notices Required for No N/A under 646 N/A under 264.552
Disposal Facilities [1-3)
WAC 173-303-610(6)
WAC 173-303-610(11)
WAC 173-303-610(7)
WAC 173-303-610(10)
40 CFR 264.119
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Table
([ ] - Denotes 1

1-1. Chapter 1.0 Cross-Reference Table.
ocation of information in Ecology Part B checklist)

(sheet 7 of 9)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

11.4 Certification of Completion No N/A under 646 N/A under 264.552
of Postclosure Care
[Not in checklist]
uAC -173-303-61-(-1-
40 CFR 264.120

11.5 Closure Cost Estimate
[1-4]

WAC 173-303-620(3) and (1)(c)
WAC I73--303-8 6(4)AYx
40 CFR 264.142
40 CFR 270.14(b)(15)

11.6 Financial Assurance
Mechanism for Closure [1-5
WAC 173-303-620 (4)
WAC 173-303-806(4)(a)(xv)
40 CFR 264.143
40 CFR 264.146

No

No

N/A under 646

N/A under 646'

N/A under 264.552

N/A under 264.552

11.7 PostcLosure Cost Estimate No N/A under 646 N/A under 264.552
(1-61
WAC 173-303-806(4)(a)(xvi)
WAC 173-303-620(5)
40 CFR 264.144
40 CFR 270.14(b)(16)

11.8 Financial Assurance No N/A under 646 N/A under 264.552
Mechanism for PostcLosure Care
[1-71

LJAC 173-303-806(a)(xvi)-
WAC 173-303-620(6)
40 CFR 264.145
40 CFR 264.146

11.9 Liability Requirements
[1-8
WAC 173-303-806(a)(xvii)
WAC 173-303-620(8)
40 CFR 264.147

No N/A under 646 N/A under 264.552
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([ ] - Denotes

e 1-1. Chapter 1.0 Cross-Reference
location of information in Ecology

(sheet 8 of 9)
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Table.
Part B checklist)

Washington State Federal
Specifically required CAMU Regulations** CAMt regulations

ERDF outline chapter* by CAMU regulation? 173,303 40 CFR

11.10 closure Plan for ERDF CAMU Yes 646(5)(a)(i), (ii), and (iv) 264.552(c)(1), (2), and (4)
Trench 646(5)(b)(iv) 264(e)(2), (3)(ii). and (4)
[Not in checklist] 646(5)(c) CAMU Criteria 1, 2, and 4
WAC 173-303-806(4)(a)(xiii)
WAC 173-303-610
WAC 173-303-610
WAC 173-303-610
WAC 173-303-665(6)
WAC 173-303-806(4)(c)(iv)
WAC 173-303-665(8)(a)(viii)
WAC 173-303-665(6)(a)
lar 173-303-6103)lttvii.

WAC 173-303-610(4)
WAr 1f73-303-61fltt -I1'

40 CFR 270.14(b)13
40 CFR 264.112(a)(1) & (2)
40 CFR 264.112(b)(1)-(6)
40 CFR 264.114
40 CFR 264.310
40 CFR 270.21(e)
40 CFR 270.20(f)
40 CFR 264.310(a)
40 CFR 264.310(a)(1)-(5)
40 CFR 264.112(b)(6)
40 CFR 264.112(b)(2)
40 CFR 264.113(a) & (b)

11.11 Postclosure Plan [1-2) Yes 646(5)(a)(i), (ii), and (iv) 264.552(c)(1)-(7)
WAC 173-303-610(8)(a) 646(5)(b)(iii)(B) 264.552(e)(4)(iv)
WAC 173-303-665(6) 646(5)(b)(iv) CAMU Criteria 1-7
WAC 173-303-806(4)(d)(vii)
WAC 173-303-806(4)(e)(ix)
WAC 173-303-866(4)(h)(v)
40 CFR 264.118
40 CFR 264.119
40 CFR 264.197(b)
40 CFR 264.197(c)(2)
40 CFR 264.310(b)
40 CFR 270.14(b)(13)
40 CFR 270.17(f)
40 CFR 270.18(h)
40 CFR 270.20(f)
40 CFR 270.20(g)
40 CFR 270.21(e)
40 CFR 270.23(a)(3)

11.12 Closjre and Postclosure -No N/A -under 646 N/A under 264.552
Documentation LI-31
WAC 173-303-610(7)
WAC 173-303-610(9)
WAC 173-303-610(10)
WAC 173-303-610(11)
40 CFR 270,14(b)(14)
40 CFR 264.119
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Table 1-1. Chapter 1.0 Cross-Reference
([ ] - Denotes location of information in Ecology

(sheet 9 of 9)

Table.
Part 8 checklist)

I-Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CA reguLation? 173-303 40 CFR

12.0 Reporting and Recordkeeping (Not in checklist]

12.1 Notification of Dangerous No N/A N/A
Waste Activities I

!2.2 Treatment, Storage, and
Disposal Requirements

12.3 immediate Reporting--
40 CFR 264.56.(d)

No

No--information is
provided in support of
CAMU criteria

N/A

646(5)(a)(ii)

N/A

264.552(c)(2)
CAMU Criteria 1 and 2

12.4 Environmental Restoration No--information is 646(5)(A)(i) and (ii) 264.552(c)(1) and (2)
Disposal Facility Reporting and provided in support of CAMU Criteria 1 and 2
Recordkeeping Requirements CAMU criteria

11.0---lthor Rol.y"-* L.W_ rJ] -- No --N/A- N/
WAC 173-303-806(4)(a)(xix)
40 CFR 270. 14(b)(20)

14.0 Certification [K] No N/A N/A
MAC 173-303-810(13)
Sn rFR 271i1r) -

15.0 CAMIU Evaluation Criteria Yes 646(5)(a) 264.552(c)
[Not in checklist] CAMU Criteria 1-7

* The sections of this application are based on the Ecology Part B Checklist.
state CWAC 173-303) and federal (40 CFR 260-270), provide the specific requirements
these sections.

The referenced regulations, both
that typically are incorporated in

** Assumes that Washington State has received HSWA authority.
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1 2.0 FACILITY DESCRIPTION
2
3
4 This chapter briefly describes the ERDF location and operational
5 information including the following:
C

7 0 General description
8 a Topography
A a acaIt. 4 onIinf..at

-- LUALIUII IIIILurIIdLIUiI

10 - Traffic information
11 * Performance standards
12 * Spills and discharges
13 - Waste tracking system
14 - Environmental setting
15 * Introduction to ERDF waste.
16
17 Table 2-1 is regulatory cross-reference table.
18
10

20 2.1 DESCRIPTION OF THE ENVIRONMENTAL RESTORATION DISPOSAL FACILITY
.1

22 The proposed site for the ERDF is between the 200 West and 200 East Areas
23 (Figure 2-1). A conceptual model and site plan of the ERDF are provided in
24 Fiaures 2-2 and 2-3. resnectively.
25
26 A general overview of the-Hanford Facility (Drawing H-6-958) is provided
27 in Appendix 2A and illustrates the following:
28
29 - Legal boundary of the Hanford Facility
30
31 - Contours [at 6.1 meters (20 foot) intervals] sufficient to show
32 surface water flow
33
34 0 Fire control services
35
36 * Access roads, internal roads, railroads, perimeter gates, and
37 hrrirAdcc

38
39 * Longitudes and latitudes.
40
41 The ERDF will be located southeast of the existinq 200 West Area, and
42 extends east to near the US Ecology, Inc. site (Figures 2-1). Construction of
43 the ERDF will disturb 4.14 square kilometers (1.6 square miles). The proposed
44 location for the ERDF includes approximately 364 hectares (900 acres) of the
45 405 bectares- (1,000 acres) previously leased to Washington State. These
46 364 hectares (900 acres) are shown on Drawing H-6-10606 (Appendix 2A).
47 The remaining 41 hectares (100 acres) currently are subleased to US Ecology,
48 Inc.
49
50 - Based on the engineering design pre-sen-ted- in Chapter 4.0, the ERDF will
51 include a single large trench and support units (Appendix 2A, Drawing
52 H-6-10606). The trench will be approximately 305 meters (1,000 feet) wide

940612-1734 2-
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1 across the floor, 21 meters (70 feet) deep, and will be approximately
2 2,740 meters (9,000 feet) long. The trench will have an east-west
3 orientation. The trench floor will be subdivided into approximately 30 cells
4 measuring 150 meters by 150 meters (500 feet by 500 feet). As increased waste
5 capacity becomes necessary, cells will be excavated incrementally within the
6 trench footprint. The exact volume and rate of remediation waste generation
7 has not been determined. As a result, the length of time that the ERDF will
8 remain in operation cannot be specified, but is expected to be at least
9 through the year 2018. The actual schedule of operation for the ERDF will be
10 in accordance with the most recent version of the Tri-Party Agreement.
11
12 Although waste volume estimates are preliminary, it is estimated that up
13 to 21.4 million cubic meters (28 million cubic yards) of material would be
14 placed in the ERDF over the life of the ERDF. Data obtained during the
15 initial operation of the ERDF and from the CERCLA RODs for the remediation
16 sites will provide additional information regarding future land requirements
17 for waste management activities at the ERDF. As indicated previously, the
18 total size of the ERDF is expected to be 4.14 square kilometers (1.6 square
19 miles), including the space for the associated support units.
20
21 The initial increment of the ERDF will include construction of the ERDF
22 trench and support units for management of waste derived by environmental
23 restoration activities. Preliminary proposals for the ERDF indicate that
24 10 cells will be excavated initially within the trench footprint
25 (DOE-RL 1994a).

27
28 2.2 TOPOGRAPHIC MAP
29

30 A topographic map, including the surrounding 305 meters (1,000 feet) is
31 provided in Appendix 2A (Drawing H-6-10606). There are no existing or planned
32 injection or withdrawal wells in the vicinity of the ERDF. There are no
33 barriers planned for flood-control at the EROF. Berms will be constructed
34 around the trenches to avert run-on/run-off from precipitation.
3c
36 A more precise and detailed topographic map will be provided with the
37 definitive design.
38
39
40 2.3 LOCATION INFORMATION
41
42 This section describes the location of the ERDF in relation to seismic,
43 floodplain, and shoreline considerations.
A A

45
46 2.3.1 Seismicity of Area
47
48 The ERDF will be located in Benton County, Washington, and will not be
49 within one of the political jurisdictions identified in Appendix VI of
50 40 CFR 264 or in WAC 173-303-806(4)(a)(xi). The ERDF will be in Zone 2B as
51 identified in the Uniform Building Code (ICBO 1991). The ERDF (including the
52 ERDF trench) will be constructed in accordance with the regulations of

940612.1734 2-2

SI IIT



DOE/RL-94-40, Rev. 0
06/94

1 Section 2312 of the Uniform Building Code for earthquake Zone 2B. The design
2 of the ERDF for seismic considerations will be in accordance with the Hanford
3 Plant Standards, Standard Design Criteria - 4.1 (KEH 1993). This plant
4 standard provides seismic load criteria specific for the Hanford Facility and
5 is more restrictive than the Uniform Building Code (ICBO 1991). According to
6 the International Committee of Building Officials, seismic areas are
7 identified as zones on a scale of 0 to 4, with zero being no seismic load and
8 four being the greatest seismic load. The ERDF that will be located in
9 Zone 2B would be considered a medium seismic load zone.
10
11 No active faults, or evidence of a fault that has had displacement during
12 Holocene times, have been found on the Hanford Facility (DOE 1988, WHC 1991b).
13 The youngest faults recognized on the Hanford Facility occur on Gable
14 Mountain, over 8 kilometers (5 miles) north of the ERDF. The nearest known
15 fault to the ERDF is the Yakima Ridge fault at a distance of 3 kilometers
-64 z fxai}H) (E L9e8) Tbfreflore, na _furter denristritton ofcompliancp
17 with the seismic standard is required (WHC 1994a).
18
19
20 2.3.2 Floodplain Information
21

22 Three sources of potential flooding of the ERDF were considered:
23 (1) the Columbia River, (2) the Yakima River, and (3) storm-induced run-off in
24 ephemeral streams draining the Hanford Facility. No perennial streams occur
25 in the central part of the Hanford Facility where the ERDF will be located.
26
27 The Federal Emergency Management Agency (FEMA) has not prepared
28 floodplain maps for the Columbia River through the Hanford Facility. The flow
29 of the Columbia River is largely controlled by several upstream dams that
30 reduce major flood flows. Based on a U.S. Army Corps of Engineers study of
31 the flooding-potential of the Columbia River that considered historical data
32 and water storage capacity of the dams on the Columbia River (COE 1969), the
33 DOE (ERDA 1976) has estimated the probable maximum flood (Figure 2-4). The
34 estimated probable maximum flood would have a larger floodplain than either
35 the 100- or 500-year floods. The ERDF will be above the elevation of the
36 Columbia River probable maximum flood and, consequently, not within the 100-
37 or 500-year floodplain.
38
39 - The 10O=year fl-oodptain for the -Yakima River,--as determined by the
40 Federal Emergency Management Agency (FEMA 1980), is shown in Figure 2-5. The
41 ERDF will not be within this floodplain.
42
43 The only other potential source of flooding of the ERDF would be run-off
44 from a large precipitation event in the Cold Creek watershed. This event
45 could cause in flooding of the ephemeral Cold Creek. Skaggs and Walters
46 (1981) have estimated the probable maximum flood using conservative values of
47 precipitation, infiltration, surface roughness, and topographic features. The
48 resulting Cold Creek flood area would not affect the ERDF (Figure 2-6).
49
50
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1 2.3.3 Shoreline Standard
2
3 The ERDF will not be located within regulated 'shorelines of the state'
4 or 'wetlands' as defined in the Shoreline Management Act of 1971. The ERDF
5 will be located on the Hanford Facility, which is owned by the U.S. Government
6 and operated by the DOE-RL. The Hanford Facility is not classified as
7 natural, conservancy, rural, or residential.
8
9

10 2.3.4 Sole Source Aquifer Criteria
11
12 The ERDF will not be located over a 'sole source' aquifer as defined in
13 Sec-tion 1424(e) of the Safe Drinking Water Act of 1974. Refer to Chapter 5.0
14 for details of the hydrologic system on the Hanford Facility.
15
16
17 2.4 TRAFFIC INFORMATION: TRANSPORTATION FACILITIES TO SERVICE THE
18-- --ENVIRONMENTAL RESTORATTON fTSPOSAI FACTITTY
19
20 The regional public highway network traversing the Hanford Facility
21 (Washington State Highways 24 and 240), nonrestrictive access roadways
22 (Route 10 and portions of Route 4S located south of the Wye Barricade), and
23 the restricted access roadways are shown in Figure 2-7.
24
25 A description of transportation systems, including roadways and railways,
26 is provided in the following section. In addition, ERDF site-specific
27 transportation issues, including traffic volumes, are discussed.
28
29
30 2.4.1 Hanford Facility Roadways
31
32 Roadways on the Hanford Facility east of the Yakima Barricade and north
33 of the Wye Barricade, and within the 300 and 400 Areas, are restricted to
34 authorized personnel only. Other U.S. Department of Energy roadways are
35 subject to such restrictions or closure as the U.S. Department of Energy might
36 require. The nearest public roadway to the ERDF site, Washington State
37 Highway 240, is approximately 1.5 kilometers (0.9 mile) from the ERDF.
38 Estimated traffic volume at the ERDF will be approximately 50 vehicles per
39 day. This estimate, however, could be modified at a later date. Traffic
40 counts for the major roadways on the Hanford Facility have been completed for
41 1993. This information is provided in Figure 2-8. The majority of the
42 traffic is passenger vehicles used for commuting and conducting company
43 business. Approximately 10 percent of the traffic volume is trucks, and these
44 are mainly delivery, construction, and maintenance vehicles.
45
46 Drawing H-6-958 in Appendix 2A and Figure 2-7 shows the major roads
47- throughout the Hanford Facility. These roads are classified as either primary
48 or secondary routes. The primary routes include Routes 4S, 10, 2N, 3, 6, and
49 11A, as well as various avenues within each area. The primary routes are
50 constructed of bituminous asphalt [usually 5.08 centimeters (2 inches) thick,
51 but the thickness of the asphalt layer will vary with each road] with an
52 underlying aggregate base constructed in accordance with U.S. Department of
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1 Transportation requirements. The secondary routes are constructed of layers
2 of an oil and rock mixture with an underlying aggregate base. The aggregate
3 base consists of various types and sizes of rock found onsite. Currently, no
4 load-bearing capacities of these roads are available; however, loads as large
5 as 9.8 kilograms per square centimeter (140 pounds per square inch) have been
6 transported without observable damage to road surfaces. All roads meet the
7 requirements for the American Association of State Highway and Transportation
8 -Gfficials HS20-44-load--rating={AASHTO 1983). An HS-20-44 loading represents
9 a two-axle tractor (front axle loading of 3,633 kilograms (8,000 pounds) and

10 rear axle loading of 14,525 kilograms (32,000 pounds)) plus a single-axle
11 trailer with a 70,547 kilograms (32,000 pound) axle loading. Vehicles
12 (tractors or trailers) transporting remediation waste on the haul roads to the
S-ERDEwi not-bealowed to-exceed the HS-20-44 renuirpmpnts.

14
15
16 2.4.2 Traffic Control Signs, Signals, and Procedures
17
18 Standard traffic control signs are used throughout the Hanford Facility
19 (e.g -octagona~lstp signs, triangular yield signs> £pe&"dlimits are posted
20 throughout the Hanford Facility, and the maximum posted speed is 88 kilometers
21 per hour (55 miles per hour) on major thoroughfares. The maximum speed limit
22 at the ERDF will be determined during definitive design and will be
23 established based on safety, operations, and dust minimization.
24

26 2.4.3 Traffic Pattern Maps
27
28 Traffic pattern maps specific to the ERDF will be provided before
29 initiation of waste management operations at the ERDF. Figure 2-8 provides
30 general traffic volume information for major roadways on the Hanford Facility.
31
32 Based on the conceptual design report (DOE-RL 1994a) for the ERDF, it is
33 estimated that 'tn tn 65 containers per shift will arrive at the ERDF via
34 tractor/trailer The containers will be transferred by -pneumatic, wheeled
35 container handlers to an ERDF-dedicated tractor trailer that will transport
36 the containers to the trench tipping face. The ERDF-dedicated tractor will
37 back into the trailer tipper and disconnect from the trailer, where the
38 trailer tipper will lift and empty the trailer and container. The ERDF-
39 dedicated tractor will reconnect to the trailer and transport the empty
40 containers to the decontamination building. The containers will be removed
41 from the ERDF-dedicated trailers and the exterior of the container will be
42 decontaminated by a water/detergent wash. The empty, decontaminated container
43 will be stored until loaded onto a railcar-or-tractor/trailer for-return to
44 the remediation site.
45
46
47 2.4.4 Railcar Transportation Summary
48
49 Railcar transportation is expected to be the most predominant form of
50 transportation to the ERDF. All railroad track, track bed, and related
51-- equipment will be maintained to the requirements of the Federal Railroad
52 Association track safety standards for Class III track, as detailed in
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1 49 CFR 213. Class III track is sufficient for loads and train speeds
2 occurring on the Hanford Facility. It is expected that up to 150 containers
3 per shift will arrive on rail. All containers arriving by rail will be
4 off-loaded in the railhead area near the north end of the trench.
5 The procedures for washing and decontamination are the same as discussed in
6 Section 2.4.3, except that containers are not loaded onto a tractor/trailer
7 (DOE-RL 1994a).
8
9
10 2.5 PERFORMANCE STANDARDS
11
12 Discussion of performance standards is not directly applicable under
13 40 CFR 264.552 and WAC 173-303-646. However, Chapter 15.0 discusses relevant
14 CAMU regulations that impose similar standards.
15
16
17 2.6 SPILLS AND DISCHARGES
18
19 Discussion of spills and discharges is not applicable under
20 40 CFR 264.552 and WAC 173-303-646. However, Chapter 7.0 addresses spills and
21 discharges at the ERDF. In addition, a discussion of preexisting groundwater
22 contamination below the ERDF emanating from sources near the ERDF is presented
23 in Chapter 5.0, Section 5.4.
9A

25
26 2.7 WASTE TRACKING SYSTEM
27
28 The waste tracking system to be used at the ERDF is discussed in
29 Chapters 3.0, 12.0, and 15.0. The waste tracking system used for the ERDF
30 will consist of a unique electronic system developed specifically for the
31 ERDF. The system will serve as an effective inventory control and will be
32 sufficient to ensure that waste handling at the ERDF is protective of human
33 health and the environment.
34
35
36 2.8 ENVIRONMENTAL SETTING
37
38 A brief discussion of the environmental setting is provided in this
39 section. This information is required to support CAMU criteria
40 (40 CFR 264.552 and WAC 173-303-646), and applicability of this information
41 relative to the ERDF is discussed in Chapter 15.0. A detailed discussion of
42 Hanford Facility and EROF geology and hydrology is presented in Chapter 5.0.
43
44
45 2.8.1 Local Land Use Information
46
47 Land use in the areas surrounding the Hanford Facility includes urban and
48 industrial development,-irrigated and dry-land farming, and grazing,
49 Industries in the Tri-Cities (Richland, Kennewick, and Pasco) are mainly those
50 related to agriculture and energy production. Wheat, corn, alfalfa, hay,
51 barley, and grapes are the major crops in Benton and Franklin counties
52 (DOE-RL 1994d).

940612.1734 2-6



DOE/RL-94-40, Rev. 0
06/94

1
2 2.8.2 Population of Hanford Area and Region
3
4 Estimates by the U.S. Bureau of the Census for 1990 (U.S. Department of
5 Commerce 1991) placed the population totals for Benton and Franklin counties
-6 at 112,560 and 37,473, respectively When compared to the 1930-census data in
7 which Benton County had 109,444 residents and Franklin County's population
8 totaled 35,025, the 1990 Census figures reflect the current growth occurring
9 in these two counties. Within each county, the 1990 estimates distribute the

10 Tri-Cities population as follows: Richland, 32,315; Kennewick, 42,159; and
11 Pasco, 20,337. The combined populations of Benton City, Prosser, and West
12 Richland totaled 10,244 in 1990. The unincorporated population of Benton
13 County was 27,842. In Franklin County, incorporated areas other than Pasco
14 had a total population of 2,424. The unincorporated population of Franklin
15 County was 14,712.
16
17
1 0 - ' 0 1 s.ia, ' ~ h

20 The Hanford Facility is a large, relatively undisturbed area of shrub-
21 steppe habitat that contains numerous plant and animal species adapted to the
22 region's semiarid environment. The Hanford Facility consists of mostly
23 undeveloped land with widely spaced clusters of industrial buildings located
24 along the western shoreline of the Columbia River and at several interior
25 locations. The industrial buildings are interconnected by roads, railroads,
26 and electrical transmission lines. The major buildings and activities occupy
27 approximately 6 percent of the total available land area, and impact on the
28 surrounding ecosystems is minimal. Most of the Hanford Facility has not
29 experienced tillage or livestock grazing since the early 1940s. The Columbia
30- River flows through the Hanford Facility, and although the river flow is not
31 directly impeded by artificial dams within the Hanford Facility, the
32 historical daily and seasonal water fluctuations have been changed by dams
33 upstream and downstream of the Hanford Facility. The Columbia River and other
34 water bodies on the Hanford Facility provide habitat for aquatic and riparian
35 organisms. The Columbia River also is accessible for public recreational use
36 and for commercial navigation.
37
38 2.8.3.1 Flora and Fauna of the Hanford Area, including Endangered Species.
39 The Hanford Facility has been classified primarily as a shrub-steppe grassland
40 (Daubenmire 1970) and is composed of several plant communities. The
41 Washington State Department of Fish and Wildlife has designated the shrub-
42 steppe community a Priority Habitat within the state. This designation
43 represents a proactive measure to help prevent species from becoming
44 threatened or endangered. Priority Habitats SUppNrt tnique or a wide
45 diversity of wildlife and must be protected to prevent further species'
46 losses.
47
48 Major plant species include big sagebrush (Artemisia tridentata),
49 bitterbrush (Purshia tridentata), Sandberg's bluegrass (Poa sandbergii),
50 cheatgrass (Bromus tectorum), and rabbitbrush (Chrysothamnus spp.). The ERDF
51 is located within the sagebrush/cheatgrass-Sandberg's bluegrass plant
52 community type (WHC 1992j), According-to the WashingtonState Natural
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1 Heritage Program of 1990, 12 plant species considered to be endangered,
2 threatened, or sensitive, are known to survive on or near the Hanford
3 Facility, seven of which are upland species (WHC 1992a). The upland species
4 are northern wormwood (Artemisia campestris ssp. borealis var. wormskioldii),
5 Columbia milkvetch (Astragalus columbianus), Hoover's desert parsley (Lomatium
6 tuberosum), Pipers daisy (Erigeron piperianus), gray cryptantha (Cryptantha
7 leucophea), Palouse milkvetch (Astragalus arrectus), and coyote tobacco
8 - Nicotiana -attenuate-)-. --According to -an ERDF site-spec-ific ecological report
9 (WHC 1993a, Appendix 2B), the stalked-pod milkvetch (Astragalus sc7erocarpus)

10 was the only plant species observed at the ERDF that is on a state or federal
11 list as a species-of concern.- This-species&isa state-monitorpd snpcies that
12 is fairly common throughout the 200 Areas Plateau.
13
14 The DOE-RL recognizes that contiguous blocks of mature shrub-steppe
15 habitat are important for many plant and animal species, and this habitat is
16 rapidly shrinking elsewhere in Eastern Washington. Habitat value will be
17 assessed before start of construction and losses will be mitigated based on
18 the ecological value of the habitat disturbed. However, rather than
19 implementing mitigation measures on a project-by-project basis, the DOE-RL is
20 developing a plan in cooperation with the Washington State Department of Fish
21 and Wildlife and the U.S. Fish and Wildlife Service to manage wildlife
22 habitats on a Hanford Facility-wide basis.
23
24 According to an ecological survey conducted between April 1993 and
25 June 1993 (WHC 1993a), several species of wildlife, including birds, mammals,
26 and reptiles, have been observed or are known to inhabit the ERDF area. Bird
27 snecies present (WHC 1992i) and documented as species of concern by state and
28 federal governments include the long-billed curlew (Numenius americanus), sage
29 sparrow (Amphispiza belli), grasshopper sparrow (Ammodramus savannarum),
30 loggerhead shrike (Lanius ludovicianus), and Swainson's hawk (Buteo
31 swainsonii). According to the ERDF ecological survey, mammals known to
32 inhabit this area, based on observation, include the Great Basin pocket mouse
33 (Perognathus parvus), badger (Taxidea taxus), coyote (Canis latrans), mule
34 deer (Odocoileus hemionus), and black-tailed jackrabbit (Lepus californicus).
35 Other mammals known to inhabit the 200 Areas Plateau include the striped skunk
36 (Mephitis mephitis), long-tailed weasel (Mustela frenata), bobcat (Lynx
37 rufus), and various rodents. Reptiles observed during the ERDF ecological
38 survey were the gopher snake (Pituophis catenifer), racer (Coluber
39 constrictor), and sideblotched lizard (Uta stansburiana). Other reptiles
40 inhabiting the 200 Areas include sagebrush lizard (Sceloporus graciosus),
41 short horned lizard (Phrynosoma douglassii), Great Basin spadefoot toad
42 (Scaphiopus intermantanus), and the Western rattlesnake (Crotalus viridis).
43
44 A list of plants and animals of concern that potentially inhabit the ERDF
45 area is presented in Table 2-2. This list was developed as a result of the
46 site survey conducted between April and June 1993 (Appendix 2B).
47
48- 2.83.2 Baseline Ecoflogy Study.- An-environmental baseline determi nation will
49 be made--to-establish--the preoperational conditions at the ERDF site in
50 accordance with DOE Order 5400.1. The primary objectives of the
51 preoperational survey include: (1) determining current levels of
52 radionuclides in environmental media attributable to previous and ongoing
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1 operations of other waste management units in the area; (2) providing data
2 that will determine environmental conditions to measure impacts; (3) providing
3 data that could augment the routine monitoring and surveillance program;
4(4)- characteri7in-nprtinsnt- environmental and ecological parameters; and
5 (5) identifying potential pathways for human exposure and environmental
r impacts
7
8 To accomplish these objectives, air monitoring networks in the ERDF will
9 be established. In addition, biota and soil samples to determine baseline

10 conditions at the ERDF will be-ollected randomly throughout the ERDF. The
11 proposed environmental baseline study is further discussed in the site
12 characterization plan (WHC 1994c).
13
14 2.8.3.3 Introduction to Hanford Facility Geology and Hydrology. The Hanford
15 Facility is located within a structural depression known as the Pasco Basin.
16 The Hanford Facility is underlain by the Columbia River Basalts that are
iT capped by suprabasalt sediments. These sediments are up to 229 meters
18 (750 feet) thick and are comprised principally of the Ringold and overlying
19 Hanford formations. The water table occurs within the suprabasalt sediments
20 and is from 0.305 to 107 meters (1 to 350 feet) belowground surface.
21 The water table is approximately 91.5 meters (300 feet) belowground surface
22 below the ERDF. Groundwater flow within the water table below the EROF is to
23 the east, toward the Columbia River. Detailed discussion of the geology and
24 hydrology for the ERDF is presented in Chapter 5.0.
25
26
27 - 84 eteorologic Data
28
29 The climate at the Hanford Facility is semiarid. The Cascade Mountain
30- Range located to the west influences the climate of the site by causing a rain
31 shadow effect and by serving as a source of cold air drainage (PNL 1989).
32
33 Meteorological observations are made from the- Hanford Meteorology Station
34 located approximately 3.2 kilometers (2 miles) north of the northern boundary
35 of the ERDF site. Data also are collected at various stations throughout the
36 Hanford Facility. The following climatological summary information is from
37 data collected from 1946 to 1980 (WHC 1994c).
38
3 2,8.4.1 Local Climate,_Rainfall, Ambient Temperature, and Air Quality.
40 Annual precipitation at the Hanford Meteorology Station averages
41 16 centimeters (6.3 inches). The monthly average precipitation amounts for
42 the period 1912 through 1980 are shown in Figure 2-9. Approximately
43 44 percent of all precipitation falls from November through January, much of
44 it as snow (WHC 1994c; DOE-RL 1994a). Rainfall intensities of
45 1.27 centimeters (0.5 inch) per hour persisting for 1 hour are expected only
46 once every 10 years, while intensities of 2.54 centimeters (1 inch) per hour
47 Persisting for 1 hour are expected only once every 500 years (PNL 1989). The
48 greatest 12 hour rainfall recorded was 4.78 centimeters (1.88 inches) between
49 October 1 and 2, 1957 (WHC 1994c). Winter monthly average snowfall ranges
50 from 0.76 centimeter (0.3 inch) in March, to 13.46 centimeters (5.3 inches) in
J1 January. The record snowfall of 142 centimeters (56 inches) occurred in the
52 winter of 1992/1993.
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1 The average relative humidity at the Hanford Facility is 54 percent with
2 the highest during the winter months, averaging approximately 75 percent, and
3 is lowest during the summer months, averaging approximately 35 percent
4 (PNL 1989). Because of the low humidity, the diurnal temperature range is
5 substantial. During summer months, when the average relative humidity is
--6 30-to-40 percent,--the diurnal- temperature range is greatest, on the-order of
7 15*C (27*F). In winter, with relative humidity ranging from 60 to 80 percent,
8 the diurnal temperature range is reduced to approximately 8*C (14*F)
9 (DOE-RL 1994d).
10
11 Averaqe temperatures on the Hanford Facility range from 20C (35.6 0F) in
12 early January to 35*C (95*F) in late July (PNL 1989), with an average annual
13 temperature of 11.7C (53.060F). The highest maximum temperature recorded was
14 46.1*C (115-F) in July 1939 and the lowest minimum temperature was -32.8*C
15 (-270F) in December 1919 (PNL 1989).
16
17 The prevailing wind direction is either west-northwest or northwest,
18 while secondary maxima occur for southwesterly winds (WHC 1994c;
19 DOE-RL 1994a). The wind rose for the Hanford Facility is shown on
20 Drawing H-6-10606 (Appendix 2A). The highest monthly average wind speeds
21 occur in June, averaging 14.5 to 16.0 kilometers (9 to 10 miles) per hour,
22 while the lowest monthly average wind speed occurs during November and
23 December, averaging 9.7 to 11.3 kilometers (6 to 7 miles) per hour (PNL 1989).
24 The strongest wind gusts observed, with speeds of up to 128.7 kilometers
25 (80 miles) per hour, generally are southwesterly. Mountain ridges and river
26 valleys locally influence wind direction, particularly along the Columbia
27 River where predominant wind directions parallel the river (DOE-RL 1994d).
28
29 Tornados are infrequent and generally small in the northwestern portion
30 of the United States. The Hanford Meteorology Station and the National Severe
31 Storms Forecast Center database list 22 separate tornado occurrences within
32 161 kilometers (100 miles) of the Hanford Facility from 1916 through
33 August 1982. Two additional tornados have been reported since August 1982
34 (PNL 1989).
35
36 Monthly rates of pan evaporation at the Washington State University
37 Irrigated Agriculture Research and Extension Center, located approximately
38 20 miles southwest of the ERDF, average from 8.1 to 25.4 centimeters (3.2 to
39 10 inches). Total pan evaporation over the period April through October
40 averaged approximately 126.6 centimeters (49.9 inches). This seasonal
41- -cOmpOent-represents-approxiately 80--percent of the -total -annual --pan
42 evaporation. Free surface evaporation is expected to equal approximately
43 70 percent of the pan evaporation for the Hanford Facility vicinity, or about
44 111 centimeters (43 inches). Free water surface evaporation closely
45 represents the potential evaporation from adequately watered surfaces, such as
46 vegetation and soil, and the evaporation from a surface body of water.
47
4a-- ---Data-obtained-from a--groundwater recharge-monitoring program initiated in
49 the late 1970s at the 300 Area buried waste test facility indicated that
50 evaporation and transpiration were approximately 14.3 centimeters (5.6 inches)
51 for a bare surface and 19.9 centimeters (7.9 inches) for a vegetated surface.
52 The total monthly evapotranspiration data near the 300 Area are shown in
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1 Figure 2-9. Precipitation was approximately 18 centimeters (7.1 inches),
2 while drainage was about 4 centimeters (1.6 inches) from the bare surface and
3 1 centimeter (0.4 inch) from the vegetated surface. The excess of
4 evapotranspiration and drainage over precipitation was compensated for by a
5 reduction in soil moisture (DOE-RL 1994d).
6
7 Atmospheric dispersion is a function of wind speed, duration and
8 direction of wind, atmospheric stability, and mixing depth. Dispersion
9 conditions generally are good if winds are moderate to strong, the atmosphere

10 -is of-neutral--or unstable stratifi-cation, and--there is--a deep-mixing-layer.
11 Good dispersion -conditions- associated with--neutral and unstable stratification
12 exist approximately 57 percent of the time during summer. Less favorable
13 dispersion conditions might occur when the wind speed is light and the mixing
14 layer is shallow. These conditions are most common during the winter when
15 moderately to extremely stable stratification exists approximately 66 percent
16 -of-the time. -Less favorable conditions also occur periodically for surface
17 and low-level releases in all seasons from about sunset to about an hour after
18 sunrise as a result of ground-based temperature inversions and shallow mixing
19 layers. Occasionally, there are extended periods of poor dispersion
20 conditions that are associated with stagnant air in stationary high-pressure
21 systems that occur primarily during the winter months (DOE-RL 1994d).
22
23 2.8.4.2 Air. The Hanford Facility is located within an airshed that meets
24--- all -federal--and--state- -ambient air- quality--standards (AAQS), and thus has been
25 declared an "attainment area". Therefore, the requirements of the Prevention
26 of Significant Deterioration (PSD) regulations apply to emissions of
27 pollutants traditionally released from fossil fueled- power plants or other
28 large industrial sources, and includes pollutants such as carbon monoxide,
29 n--trogen-aoxides,- sulfur oxides, particulate matter, ozone, lead, asbestos,
30 -mercury, etc., commonly referred to as the "criteria pollutants." The PSD
31 regulations are intended to protect the regional air quality while allowing a
32 margin for future industrial growth. As such, the regulations require
33 approval-before construction, and best available control technology (BACT) for
34 any large new source of air emissions or any source modifications involving
35 significant increases in criteria pollutant emissions. The Hanford Facility
36 is considered a major PSO source because of onsite pollutant emissions from
37 various coal and oil fired steam generating plants. Chapter 13.0 discusses
38 regulations relevant to the ERDF other'than RCRA, including those pertaining
39 to air quality.
40
41 Other federal and state clean air regulations apply to the Hanford
42 Facility as with any industry, and address a list of over 700 air pollutants.
43 The regulations require approval by one or more clean air agencies before any
44 construction or modification begins that would supply any significant increase
45 in emissions. The regulations include controls for sources of volatile
46 organic compounds (VOCs), carcinogens, radionuclides, odors, dust, smoke, and
47 chloroflourocarbons (CFCs) or other ozone depleting substances.
48
49 At present, enforcement of air quality regulations and standards are
50 under the jurisdiction of both the federal and state programs, as well as the
51 Benton-Franklin Counties Clean Air Authority (BFCCAA). The BFCCAA regularly
52 monitors the air quality in and around the Hanford Facility and
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1 Benton-Franklin County area for total suspended particulates (TSP), ozone, and
2 other-pollutants. --A -current--concern of--the--local area outside of the Hanford
3 Facility is TSP. The levels of TSP fluctuate seasonally, with the highest
4 levels occurring from July to October, apparently associated with agricultural
5 activities. The lowest levels occur from November to February. The TSP
6 concentrations have exceeded acceptable levels on several occasions, bringing
7 clean air authorities to formally consider designating the affected area as a
8 nonattainment area for TSP.
9

10 It is not expected that the construction and operation of the ERDF will
11 have an overall impact on the ambient air quality of the region. Some local
12 impacts will be expected from fugitive dust emissions and possibly an impact
13 in-tte-1evel of-carbon-ionoxide- and oxides of-rritrogen and sulfur due to the
14 use of heavy diesel-fueled construction equipment. The majority of fugitive
15 dust emissions would be generated during the early stages of initial
16 construction and during future cell expansions. Emissions would result from
17 windblown dust from exposed soil areas and from earthmoving equipment.
18 Reasonable efforts to mitigate the impact from construction-related dust will
19 be made by spraying construction roads with water or graveling or paving as
20 necessary (DOE-RL 199 4a) The minor increases in the OCalinied levels of
21 carbon monoxide and oxides of nitrogen and sulfur are not expected to offer
22 any offsite impacts. Applicable federal, state, and local clean air
23 regulations are addressed regarding the expected emissions to air in
24 Chapter 13.0.
LZ

26
27 2.9 INTRODUCTION TO ENVIRONMENTAL RESTORATION DISPOSAL FACILITY WASTE
28
29 The following is a brief description of the waste that will be accepted
30 for management in the ERDF. Chapter 3.0 addresses the waste characterization
31 and waste analysis plan, and provides additional available information
32 pertaining to waste and waste characteristics.
33
34 Waste to be managed in the ERDF includes remediation waste from cleanup
35 of past-practice waste sites governed by CERCLA and RCRA. Operations on the
36 Hanford Facility have resulted in approximately 1,000 waste sites that must be
37 investigated, and, if necessary, cleaned up. Up to 21.4 million cubic meters
38 (28 million cubic yards) of remediation waste are expected to be deposited in
39 the ERDF. This waste volume is anticipated to consist of approximately 85
40 percent hazardous/dangerous, radioactive, and mixed waste overburden and soil
41 that will be delivered to the top working face of the ERDF for bulk
42 emplacement. In addition, a small amount of remediation waste might consist
43 of Toxic Substances Control Act (TSCA) of 1976-regulated radioactive
44 polychlorinated biphenyl (PCB), TSCA-regulated nonradioactive PCB waste, and
45 asbestos materials. Approximately 13 percent of the waste is anticipated to
46 be in the form of metals, buried waste, and decontamination and
47 decommissioning (D&D) materials that will be delivered to the toe of the
48 working face of the ERDF trench for emplacement. This material will be
49 managed, as necessary, to prevent settling and subsidence of material placed
50 over the waste. The remaining 2 percent of the waste delivered to ERDF is
51 anticipated to require special handling, and will be delivered to the trench
52 floor for emplacement. This waste requiring special handling is described
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-i furthlerin Chapter 3._1._ Where possible and-practical, nonradioactive
2 nonhazardous waste will be characterized and managed at another location
3 separate from--the ERDF.

6 2.10 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
7
8 Resources committed to the construction and operation of the ERDF will
9 include the land dedicated to the ERDF and support units; energy required for
10 operations; materials and funds involved in the construction of the support
11 units, trench, and liner; the soils and rock materials required for
12 construction of the barrier; and the natural resources present on the ERDF
13 site and rail extension route.
14
15
16
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Figure 2-6. Cold Creek Floodplain (probable maximum flood).

940613.1001 F2-6



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40, Rev. 0
06/94

r

aridr

J- SF24

IZ-

Hantod Sc. -

-~ L

*11

I-I

Waik .,=200--

LEGEND
--- Roads

H+4-4 Railroads L

o S KILOMETERS

o S MILES

Figure 2-7. Transportation Network - Hanford Facility.

940612.1734 F2-7



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40, Rev. 0
06/94

- L.
T. Malbw.

Traffic Counts
(19931

1.H

W~~t~~? ,1 .CSI
." N

c"', "-ouccaN 
N

'low CG..M1

0.1.112 *0% i) Public

supply
, systam

100 A

I . 1 ±Am

Detail 11 Detail 2

*1

o s IUmi.n~

-cmS-atq .igh."
U.S. Hil"Rclady0 

N Arco

Pasco

--- --- -Kennewick

35203120.10

Figure 2-8. Estimated Traffic Volume (vehicles per day).

F2-8940612.1734



THiS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40, Rev. 0
06/94

C,
C
0

a
2

8
a
C,

U,

a
a

cc
2

n
C

EL.

Cu

0

seq=1u

Figure 2-9. Monthly Average Precipitation - Hanford Facility (1912-1980)
(Source: DOE-RL 1994d).

940613.1107

U,

0

C
CD
C

C- ;1 1

CR6
C Co C C

F2-9



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40, Rev. 0
06/94

...A .'< .t ... "

c

La C4

1 1 1 1 1du uCu

I
C.

e.g

.5

figure 2-10.-- Total-Monthly Evapotranspiration Data (Source: DOE-RL 1994d).

940612.1734 F2-10

..... ... ..



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40, Rev. 0
06/94

Table 2-1. Chapter 2.0 Cross-Reference Table.
- ([-} - Denotes location -of information in Ecology Part B checklist)

(sheet 1 of 2)

Washington State Federal
Specifically required by CAMU Regulations'' CAMU regulations

ERDF outline chapter' CAMU regulation? 173-303 40 CFR

2.0 Facility Description [81

2.1 General Description [B-11 No-information is provided 648(5)(a(i), (iii), and (vii) 264.552(c)(1), (3), and (7)
WAG 173-303-806(4)(8)(i) in support of CAMU Criteria 1, 3 and 7
WAC 173-303-806(4)(a)(x)
WAC 173-303-806(4)(a(xviii) - -

WAG 173-303-145
WAC 173-303-283
40 CFR 270.14(bi(1)

2.2 Topographic Map [8-21 Yes 646(6)(a)(i), (iii), and (vii) 2 64 .5 52(c)(1), (3), and (7)
WAC 173-303-806(4)(a)(xviii) 640(s)(b}(i) 264.552(e(1)
WAC 173-303-806(4G)()xxC)- CAMU Criteria 1, 3, and 7
WAC 173-303-806(4)((xx)(D)
WAC 173-303-645(6)
WAG 173-303-645(8)
40 CFR 270.14(b)(19)

2.3_Location Information [B-31 . No-information is provided 646(5)(ai), (iii), and (vii) 264.552(c)(1), (3), and (7)
WAG 173-303-806(4)(a)(xi) & in support of CAMU criteria CAMU Criteria 1, 3, and 7
(a)(xviii)B), & W(hxv WK), -

WAG 173-303-806(4)(a)(x)
WAG 173-303-282(6)(A)(i)
WAC 173-303-282(6)(c)(1)(A)(1) &
(11)
40 CFR 270.14(b)(11)
40 CFR 264.18(a) & (b)
40 CFR 264, Appendix VI

2.4 Traffic Information [B-41 No-information is provided 646(5)(a(i) and (ii) 2 6 4.552(c)(1) and (2)
WAG 173-303-806(4)(a)(x in support of CAMU criteria CAMU Criteria 1 and 2
40 CFR 270.14(b)(10)

2.5 Performance Standards [B-5] Refer to Chapter 16.0
WAG 173-303-283

2.6 Spill and Discharges {8-71 Refer to Chapter 7.0
WAC 173-303-640(a)(b);
WAY I 7S-3V3-440(1ia); -
WAG 173-303-145

2.7 West. Tracking System [B-8] Refer to Chapters 3.0 and
WAG 173-303-370 12.0

2.8 Environmental Setting [B-1] No-information is provided 646(5)(a)(i) 264.552(c)(1)
WAG 173-303-806(4)(a)(i) in support of CAMU criteria CAMU Criterion 1
WAG 173-303-806(4)(ai(x)
WAG 173-303-806(4)(a)xviii)
WAG 173-303-145
WAG 173-303-283
40 CFR 270.14(b)(1)
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Table 2-1. Chapter 2.0 Cross-Reference Tab]
G[ 1 - Denotes location-of information in Erolngy Part

(sheet 2 of 2)

e.
B checklist)

Washington State Federal
-Specifically required by --- CAMU-egulations' - CAMU regulations

ERDF outline -hapter CAMI regulation? - 173-303 - - 40 CFR

2.9 Introduction to ERDF Waste [B-1] No-information is provided B46(5)(al(i)-(vii) 2 64 .5 5 2(c(1)-(7)
WAC 173-303-806(4)(alIi) in support of CAMU criteria CAMU Criteria 1-7
WAC 173-303-806(4)(a)(x)
WAC 173-303-806(4)(a)(xviii)
WAC 173-303-145
WAC 173-303-283
40 CFR 270.14(bl(1)

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both state (WAC 173-303) and federal
(40 CFR 260-270), provide the specific requirements that typically are incorporated in these sections.

- Assumes that Washington State has received HSWA authority.
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ly Inhabiting the
lity.

-Federal-Endangered
Federal Candidate, Level 2
State Endangered
State Candidate
State Sensitive
State Threatened.

940612.1734

Common name Federal status State status

Plants _____________

Northern wormwood FC SE

'Columbia milkvetch FC ST

Hoover's desert parsley FC ST

Pipers daisy SS

Gray cryptantha SS

Palouse milkvetch SS

Coyote tobacco SS
Animals

Peregrine falcon FE SE

Ferruginous hawk FC, ST

Swainson's hawk SC

Burrowing owl SC

Sage thrasher SC

Sage sparrow SC

Golden eagle FC, SC

Loggerhead shrike SC

Striped whipsnake SC

Merriam's shrew SC

FE
FC2
SE
SC
SS
ST
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1 3.0 WASTE CHARACTERISTICS
2
3
4 To satisfy CAMU decision criteria, the ERDF must meet the design,
5 construction, and operation standards provided in 40 CFR 264.552 and
6 WAC 173-303-646. These criteria specify that the ERDF must not create
7 unacceptable risks to humans and the environment from exposure to
8 hazardous/dangerous waste, that the waste placed at the ERDF must be managed
9 to minimize releases, and that releases from the ERDF must be detected and

10 characterized. Table 3-1 is a regulatory cross-reference table.
11
12
13 3.1 SUMMARY DESCRIPTION OF REMEDIATION WASTE TO BE MANAGED
14 AT THE ENVIRONMENTAL RESTORATION DISPOSAL FACILITY
15
16 Remediation waste from cleanup of past-practice sites regulated under
17 rCLdA ,nd DCDA il be manaqed at the ERDF. Operations on the Hanford
18- Facility have resulted in approximately 1,000 waste sites that must be
19 investigated, and, if necessary, cleaned up.
20
21 - -Remediation waste-generated at CERCLA and-RGRA past-praetice units that
22 might be managed at the ERDF include the following general waste types:
23
24 a Nonradioactive hazardous/dangerous waste
25
26 * LLW--Waste that contains radioactivity and is not classified as high-
27- - leve waste, transuranic--waste, or- spent -nuclear fuel or Ile(2)
28 byproduct material as defined by this Order. Test specimen of
29 fissionable material irradiated for research and development only, and
30 not for the production of power or plutonium, may be classified as
31 low-level waste, provided the concentration of transuranic is less
32 - than 100-nCi/g -(DOE Order 5820-2A). -LW ca- be divided into the
33 following subgroups:
34
35- - Contact-handled, having a surface dose rate of <200 millirem per
36 hour
37
38 - Remote-handled, having a surface dose rate >200 millirem per hour
39
40 * Mixed waste (i.e., containing both hazardous/dangerous and radioactive
41 constituents)
42
43 * TSCA regulated waste (i.e., containing asbestos material or containing
44 PCBs in excess of 50 parts per million)
45
46 * TSCA mixed waste (i.e., containing TSCA hazardous/dangerous and
47 radioactive constituents).
48
49 In addition to these general waste types, nonradioactive, nonhazardous/
50 dangerous waste, and non-TSCA regulated waste may be among the waste removed
-51 -from-the-remediation sites. As practical, this waste may be segregated and
52 managed at a separate location. Where it is impractical to segregate this
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1 -waste from-other radioactive,--hazardous/dangerous, or-TSGA regulated-waste,
2 this waste will be managed at the ERDF.
3
4 As discussed further in Section 3.3.1, high-level waste (HLW), spent
5 nuclear fuel, and transuranic (TRU) radioactive waste will not be managed at
6 the ERDF (DOE-RL 1994d). Management of TSCA regulated waste at the ERDF, and
7 compliance with TSCA requirements, is discussed further in Chapter 13.0.
8
9

10 3.1.1 Sample Waste Descriptions Summary of Waste Generated at
11 Remediation Sites
12
13 The ERDF will receive waste resulting from remediation of CERCLA and RCRA
14 past-practice units. Additionally, remediation waste generated at other
15 Hanford Facility locations may be managed in the ERDF provided this waste
16 meets ERDF waste acceptance criteria. Remediation waste includes solid waste
17 from landfills and D&D debris. Hazardous/dangerous and TSCA-regulated
18 constituents, including metaTs and organic solvents, are found in some of the
19 waste- These -constituents -cause some of- the remediation waste to be listed as
20 hazardous/dangerous waste, TSCA regulated, and/or mixed waste.
21
22 A more detailed discussion of the remediation waste that is expected to
23 be present is provided in the RI/FS document, which is included as part of the
24 Tri-Party Agreement-required ERDF information package (DOE-RL 1994d).
25 Tables 3-2, 3-3, and 3-4 provide summaries of estimated maximum concentrations
2-6 of radionuclides.-organic and inorganic compounds, and general chemistry
27 constituents of 100 Areas remediation wiste. Tables 3-5, 3-6, and 3-7 contain
28 summaries of the estimated maximum concentrations of radionuclides, organic
90 and inorganic compounds, and general chemistry constituents for 300 Area
--30--remediation waste that may be managed-at-the ERLDF. Table 3-8 provides a
31 summary -of the estimated maximum- inorganic and- general chemistry constituents
32 in 100 and 300 Areas remediation waste soils in comparison to background soil
33 levels. Summary tables also reference the remediation site'where the maximum
34 concentration was encountered.
35
36 The estimated maximum waste constituent concentrations presented in
37 Tables 3-2 through 3-8 are provided to summarize known remediation waste
38 characteristics, and are not intended to provide a conclusive list of maximum
39 chemical concentrations that may be encountered during remediation activities.
40 The data were based on limited field investigations conducted for selected
41 past-practice units, where sampling and analysis generally consisted of one
42 shallow borehole at high priority waste units (i.e., those believed to have
43 higher levels of contamination). In addition, data from one waste unit were
44 considered representative for analogous waste units at other remediation sites
45 and, therefore, no additional sampling was conducted at the analogous waste
46 units. The limited field investigations did not address chemical
47 characteristics of the burial grounds (DOE-RL 1994d). The estimated
48 constituent levels presented in-Tables-3-2 through 3-8, therefore, were based
49 on sampling that was conservatively biased towards detecting higher

- 50 contaminant -evels. The actual constituent levels that will be encountered in
51 a large proportion of remediation waste to be managed at the ERDF are expected
52 to be lower. Additional past-practice site waste characterization information
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1 may be found in the Source inventory Development Engineering Study for the
2 Environmental Restoration Disposal Facility (DOE-RL 1994e).
3
4 3.1.1.1 Waste Generation Activities in the 100 Areas. Between 1943 and 1962,
5 nine water-cooled, graphite-moderated plutonium production reactors were built
6 along the shore of the Columbia River, upstream from the now abandoned town of
7 Hanford. Eight of these reactors (B, C, D, DR, F, H, KE, and KW) have been
S retired from service and are under evaluation for decommissioning. The ninth
9 reactor, N, recently was shutdown, and will be retired. In some of the

10 reactor areas, after the reactor was retired from plutonium production
11 service, the ancillary facilities were used as laboratories for special
12 services or for storage/treatment purposes. Remediation waste in the
13 100 Areas includes reactor effluent retention basins; reactor effluent
14 pipelines; reactor effluent outfall structures; cribs, french drains, and
15 trenches; solid waste disposal units, and contamination from unplanned
16 releases.
17
18 3.1.1.2 Waste Generation Activities in the 200 Areas. Historically, the
19 200 Areas were used for fuel reprocessing, plutonium recovery, and waste
20 management and disposal. Because of significant human health and
21 environmental risks associated with the excavation of the majority of
22 contaminated past-practice sites in the 200 Areas, in situ disposal methods
23 probably will be used for most sites. Only those sites with lower
24 environmental risks will be excavated and managed at the ERDF. These lower
25 risk sites i-ncludemigration sites, resulting from unplanned releases of
26 radioactive materials and/or from wind-blown dispersion of radioactive
27 materials, and an extensive network of pipelines and ancillary equipment.
28
29 3.1.1.3 Waste Generation Activities at the 300 Area. Activities in the
30 300 Area historically have been related primarily to the fabrication of
31 nuclear fuel elements. In addition, many technical support, service support,
32 and research and development activities related to fuel fabrication were
33 carried out. Currently, research and development activities in the 300 Area
34 focus on peaceful uses of plutonium, liquid metal technology, gas-cooled
35-react-r devipment-,- -4fe science research, and--Tri-Party Agreement support.
36 The newer buildings in the area house primarily laboratory and large test
37- areas. Remediation waste in the 300 Area primarily includes contamination
38 from unplanned releases, process sewer piping, process ponds and trenches, and
39 burial grounds.
40
41
42 3.1.2 Hazardous/Dangerous Waste and Mixed Waste Components
43
44 Up to 21.4 million cubic meters (28 million cubic yards) of remediation
45 waste are expected to be deposited in the ERDF trench. This waste volume is
46 anticipated to be comprised of approximately 85 percent contaminated soil
47 containing hazardous/dangerous, contact-handled LLW, and contact-handled LLW
48 mixed waste constituents. Remediation waste is to be delivered to the top
49 working face of the ERDF for bulk placement. Approximately 13 percent of the
50 remediation waste is anticipated to be in the form of metals, buried waste,
51 and D&D materials delivered to the toe of the working face of the ERDF trench
52 for management. This material will be stabilized, as necessary, to prevent
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1 settling and subsidence of cover material placed over the waste. The
2 remaining 2 percent of the waste delivered to the EROF is anticipated to be
3 remote-handled LLW and mixed waste requiring special handling. This waste is
4 to be delivered in single-use containers to the trench floor for management
5 (DOE-RL 1994a, 1994d). Where possible and practical, nonradioactive and
6 nonhazardous/dangerous remediation waste may be characterized and managed at a
7 separate location.
8
9 The following general waste categories that are eligible for management

10 at the ERDF are anticipated to be generated by remediation activities in the
11 100, 200, and 300 Areas (DOE-RL 1994d; WHC 1993c).
12
13 * Contaminated Soil. Soil, ranging in size from boulders to fine silt,
14 dry to moist, that could contain hazardous/dangerous, TSCA regulated,
15 and/or radioactive constituents. Large volumes of contaminated soils
16 are expected to be excavated during remediation of CERCLA and RCRA
17 -- past-pract-ice-remediation sites. This waste type is anticipated to
18 comprise the majority of the remediation waste to be managed at the
19 ERDF.
20
21 Physical properties of vadose zone soil samples collected during
22 limited field investigations at 100-BC-1 and 100-DR-1 indicated a dry,
23 slightly gravelly sand with an average specific gravity of 2.78, a
24 moisture content ranging from 3.15 percent to 4.05 percent,
25 a hydraulic conductivity ranging from 1.4x10 3 to 4.9x10-3 centimeters
26 per second (29.7 to 104 gallons per day per square foot), and a
27 porosity ranging from 35.2 percent to 43.2 percent. Physical
28 properties of soil samples collected during limited field
29 investigations at 300-FF-1 are described as gravel, some sand with
30 trace fines with average overall specific gravity of 2.74, an average
31 dry density of 1.94 grams per cubic centimeter (121 pounds per cubic
32 foot), a moisture content of 8.1 percent, and an average porosity of
33 29.1 percent.
34
35 As a final step in determining waste acceptance criteria
36 (Section 3.3), concentrations of constituents detected in soil were
37 compared to background values to identify contaminants of potential
38 concern. Maximum detected soil concentrations were compared to
39 Hanford Facility soil background concentrations calculated using a
40 95/95 upper tolerance limit (UTL) for each parameter (DOE-RL 1993).
41 The 95/95 UTL is the 95 percent upper confidence limit (UCL) on the
42 95th percentile. These values are based on a lognormal distribution.
43 Only nonradioactive inorganic constituents were evaluated by
44 background screening. The soil background screening results in
45 comparison to 100 Areas and 300 Area soil maximum constituent levels
46 are presented in Table 3-8 (DOE-RL 1994d).
47
48 * Metals. Metallic debris, mixed with nominal amounts of contaminated
49 or uncontaminated soil, also might be generated within the bounds of
50 recognized remediation waste sites. Typically, this past-practice
51 waste material is tube and pipe, structural shapes, metallic plate,
52 -discarded equipment, and shielding metals- -Pi-pes are expected tn
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1 range in size from 1.3 to 64.1 centimeters (0.5 to 25 inches) in
2 diameter.
3
4 * Buried Waste. Contaminated wood articles (railroad ties, dimensional
5 lumber, plywood), contaminated consumables (cardboard, rags, paper,
6 plastic), and biological waste also might be generated.
7
8 a Decommissioning and Decontamination Waste. Contaminated materials,
9 including such items as concrete, rebar, timber, roofinq, electrical

10 debris, -nsulation, and heating, ventilation, and air conditioning
11 (HVAC) debris resulting from D&D activities associated with
12 remediation of past-practice units, also might be generated.
13
14 While only limited waste characterization information for these
15 remediation waste materials is available at -this ti-me, Tables 3-2 through 37
16 (DOE-RL 1994d) provide a summary of the estimated maximum levels of
17 radionuclide, organic, inorganic, and general chemistry constituents in
18 remediation waste that might be managed in the ERDF. As explained in
19 Section 3.1.1, these estimated maximum levels were based on sampling that was
20 conservatively biased towards detecting higher contaminant levels, and the
21 actual constituent levels that will be encountered in a large proportion of
22 remediation waste are expected to be lower.

24
25 3.1.3 Containerized Waste
26
27 A portion of the remediation waste will be placed in the ERDF trench in
28 single-use containers. Waste to be packaged in single-use containers
29 includes, but is not limited to, all remote-handled waste; Category 3
30 radioactive waste, as defined in the Hanford Site Solid Waste Acceptance
31 Criteria (WHC 1993e); and any other waste determined to require
32- containerization to protect the ERDF-operator (ea.. waste containing friable
33 asbestos). As a subsidence control measure, the single-use containers may be
34 grout filled to eliminate void spaces before placement in the ERDF trench, in
35 compliance with the ERDF waste acceptance criteria.
36
37 Approximately 2 percent of the waste containers arriving at the ERDF are
38 expected to be placed directly in the ERDF trench. Tractor/trailers will
39 deliver the containers to the floor of the trench where the containers will be
40 offloaded by-crane.
41
42
43 3.1.4 Waste in Tank Systems
44
45 Support units for the ERDF involve the storage of waste in tank systems
46 subject-to-WAC 173-303-640 or 4O CFR 24-Subpart J requirements. However, as
47 discussed in Chapter 1.0, these support units will maintain regulatory
48 identity separate from the CAMU, and will be discussed in a separate document.
49 Therefore, this section is not applicable to this application.
50
51
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1 3.1.5 Waste in Piles
2
3 Operation of the ERDF does not involve the placement of waste in piles
4 subject to WAC 173-303-660 or 40 CFR 264 Subpart L requirements. Therefore,
5 this section is not applicable.
6
7
8 3.1.6 Landfilled Waste
9

10 In accordance with the definitions provided in 40 CFR 260.10 and the
11 requirements specified in WAC 173-303-646, a CAMU is not considered a landfill
12 unit. Therefore, the requirements of this section are not applicable to the
13 ERDF.
14
15
16 3.1.7 Waste to be Incinerated and Waste in Performance Tests
17
18 Operation of the ERDF does not involve incineration of waste or the use
19 of waste in performance tests subject to WAC 173-303-670 or 40 CFR 264
20 Subpart 0 requirements. Therefore, this section is not applicable.
21
22
23 3.1.8 Waste to be Land Treated
24
25 Operation of the ERDF does not involve the land treatment of waste
26 subject to WAC 173-303-806(4)(g)(ii)(D) or 173-303-655 or 40 CFR 264 Subpart M
27 requirements. Therefore, this section is not applicable.
28
29
30 3.2 WASTE ANALYSIS PLAN
31
32 The purpose of this waste analysis plan is to provide a description of
33-- procedures to be-used-to c-aractertze remedi-ation waste containing
34 hazardous/dangerous, radioactive, and/or TSCA regulated constituents destined
35 for the ERDF. Adequate characterization of remediation waste is necessary to
36 ensure proper handling and management of the waste by both the generating unit
37 and the ERDF operators. Characterization of remediation waste involves
38 qualitatively describing the waste based on physical features, and quantifying
39 the waste components to the level necessary to ensure safe and effective
40 management at the ERDF. Remediation waste characterization, which is the
41 responsibility of the remediation sites, will be based on a combination of
42 sampling and analysis and process knowledge.
43
44 The approach for characterizing hazardous/dangerous, TSCA, LLW, and mixed
45 waste is described in the following sections.
46
47
48 3.2.1 Responsibilities and Authorities
49
50 This section discusses the responsibilities and authorities of the
51 various parties that will be involved in the management of remediation waste
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1 suitable for placement in the ERDF. Only those activities related to the ERDF
2 waste management are included.
3
4 Generating units wishing to place remediation waste in the ERDF will be
5 responsible for the following:
6
7 * Designating waste as remediation waste and complying with the ERDF
8 waste acceptance criteria
9
10 * Developing an auditable waste certification program that includes
11 development of an acceptable waste analysis plan

13 a Conducting all sampling and analysis required to designate waste as
14 remediation waste suitable for management at the ERDF
15
16 e Providing all required information and documentation for remediation
17 waste
18
19 * Providing assistance to the ERDF operators in resolving any
20 discrepancies involving remediation waste arriving at the ERDF.
21
22 The ERDF operations organization will be responsible for the following:
23
24----- ----Conducting waste certification assessments to ensure remediation waste
25 generating unit compliance with the ERDF waste acceptance criteria
IC
4V3

27 * Performing periodic waste confirmations (conducting limited sampling
28 and analysis to confirm generating unit characterization and
29 designation of remediation waste)
30
31 * Conducting inspections of remediation waste received at the ERDF
32 (described in further detail in Section 3.2.3.3), and conducting
33----- -routine-inspections of ERF components (re-fer-ta Chapter 6.0,
34 Section 6.2 for details)
35
36 * Operating and maintaining the ERDF waste tracking system
37
38 - Recordkeeping (management of all remediation waste documentation
39 received and accepted at the ERDF).
40
41 The generating unit and a waste acceptance services organization will be
42 responsible for the following activities that will affect ERDF operations:

44 - Maintaining and dispensing the ERDF waste acceptance criteria to all
45 remediation waste generating units wishing to ship waste to the ERDF
46
47 * Establishing waste characterization requirements (to be developed with
48 remediation site operators to correlate with the observational
49 approach that may be used to characterize remediation waste at the
50 remediation sites, refer to Section 3.2.11)
51
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1 Providing- assistance to- remediation waste generating unit to designate
2 waste as remediation waste suitable for management at the ERDF
3
4 * Providing engineering support for any special packaging, void space
5 filling, treatment, etc. that may be required at the remediation
6 sites.
7
8 Details of the minimum sampling and analysis that will be required to
9 demonstrate compliance with the ERDF waste acceptance criteria and the

10 preapproval process will -be provided before placement of-waste at the ERUF.
11
12
13 3.2.2 Waste Management Analysis
14
15 While no remediation waste analysis is proposed to be performed at the
16 ERDF, waste analysis will be performed at the remediation sites. Waste
17 analysis can consist of laboratory or field measurements, process knowledge,
18 or a combination of both. Periodic waste certification assessments and
19 confirmations are performed (refer to Section 3.2.4) to ensure that the
20 remediation-waste generating unit complies with the waste acceptance criteria
21 established for the ERDF.
22
23 The overall waste analysis process will involve development of a waste
24 certification program by the remediation waste generating unit, with
25 fundamental waste characterization requirements and waste certification
26 assessments and confirmations. These programs will work in concert with the
27 ERDF dedi cated waste tracking system_ and_ visAal_ and radiological spot-check
28 inspections (refer to Section 3.2.3) to ensure that acceptable remediation
29 waste leaving the remediation sites is the same waste arriving at the ERDF.
30 For these reasons, redundant waste analysis at the ERDF is not deemed
31 necessary. All remediation waste acceptance and/or preapproval will occur at
32 the remediation site before shipment to the ERDF.
33
34 The preapproval process and waste tracking protocols will be provided
35 before placement of waste at the ERDF.

37
38 3.2.3 Waste Shipment and Inspection
39
40 Only Hanford Facility remediation waste will be accepted at the ERDF.
41 This section describes the procedures that will be used to track the onsite
42 movement of waste and to inspect waste shipments arriving at the ERDF from the
43 remediation sites.
44
45 3.2.3.1 Waste Transfer Documentation. Onsite waste transfer documentation
46 for waste shipped on Hanford Facility roadways will be kept as good management
47 practice for the ERDF operations- The transfer documents will become part of
48 the operating record for the ERDF. This documentation must accompany any
49 onsi-te- hazardous/dangerous, TSCA regulated -or-low-level--mixed waste that is
50 transported on- roadways through or within the 600 Area, unless the roadway is
51 closed to general public access at the time of shipment. The Hanford Patrol
52 or- protective force-personnel- will H. invoned in any decisions to close
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-1 roadways on the- Hanford Facility. ---- Information to be included on the onsite
2 waste transfer document inrldAa c

3
4 * Generating unit name, location, and telephone number
5 * ERDF name, location, and telephone number
6 * Description of waste
? * Number and type of containers
8 * Total quantity of waste
9 * Unit volume/weight

10 - Hazardous/Dangerous waste number(s)
11 * Any special handling instructions.
12
13 Waste transported by rail is exempt from this documentation requirement.
14
15 Information in this section was taken directly from the draft Hanford
16 Facility Dangerous Waste Permit. The requirement to comply with onsite waste
17 tracking documentation is under negotiation. This section will be revised, as
18 necessary, to reflect the outcome of those negotiations.
19
-20 3.2.3.2 Waste Tracking-System.- The ERUF will be equipped with a dedicated
21 electronic waste tracking system to record information on the waste contents
22 of each container, note the departure/arrival time of containers shipped to
23--the ERF, -anrecord4h-.octin ofwaste -placement within the EROF trench.
24 The remediation waste characterization and tracking information collected at
25 the ERDF will be integrated into the onsite solid waste information tracking
26 system (SWITS) database.
27
28 A process control module (PCM) and operator terminal at the container
29 offloading area will collect data associated with all incoming containers.
30 An automatic bar code reader, or a similar device, will scan the container and
31 record arrival time. Container weight also will be entered automatically into
32 the electronic data system. Operators at the ERDF will be able to manually
33 enter data, such as the results of visual inspections or radiologic monitoring
34 information. The PCM at the container offloading area will transmit
35 information to the ERDF host computers where the data will be compared to
36 database information received from the remediation sites where waste container
37 loading occurs. This PCM also will be used to record the waste deposit
38 location, which will be either the area where bulk waste was placed, or the
39 area where single-use containers were placed into the ERDF trench.
40
41 In a similar manner, a PCM and operator terminal at the empty container
42 outgoing area will collect data associated with the empty containers including
43 automatic and manual inspections and radiological surveys. This area will
44 have the capability for automatic and/or manual scanning and data entry. At
45 the host computer, appropriate data will be inputted to update the SWITS
46 database.
47
48 Additional detail concerning the proposed waste tracking system and
49 recordkeeping procedures will be provided before waste placement at the ERDF.
50 The unique waste tracking system to be developed for the ERDF is intended to
51 serve as an effective inventory control system. The ERDF waste tracking
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1 system will be sufficient to ensure that waste handling is protective of human
2 health and the environment and reflects best management practices.
3
4 3.2.3.3 Waste Inspections. On receipt at the ERDF, the accompanying
5 documentation will be reviewed and waste containers will be visually inspected
6 to note whether the containers match the description on the accompanying
7 documentation. A subset of the containers also may be radiologically
&__inspected. The-radiological inspection-may include wipe sampling the outside
9 of the containers for evidence of gross contamination, surveying the exterior

10 of the containers to monitor surface dose rate, and surveying bulk-disposed
11 waste to ensure worker safety.
12
13 Because of the nature, volume, and frequency of waste shipments to the
14 ERDF, it is not practical to perform both visual and radiological inspections
15 of every incoming container. -Additional detail regarding inspection
16 procedures and the proposed frequency of inspection will be provided before
17 waste placement at the ERDF.
18
19 While approval to ship waste to the ERDF will be required before
20 shipment, there is a very small possibility that waste arriving at the ERDF
21 might not match the description on its accompanying documentation.
22 Remediation waste with any discrepancies noted during review of accompanying
23 documentation or noted as a result of any inspections performed will be:
24 (1) corrected by the ERDF operations personnel in conjunction with the
25- reme-diatiaasi-te-waste generating unit before acceptance of the waste;
26 (2) held for correction by the remediation waste generating unit before
27 acceptance of the remediation waste; or (3) returned to the remediation site
28 for correction. Discrepant containers will be managed temporarily in an area
29 of the incoming container storage pad. The location of this area will be
30 selected so as to minimize disruption to ongoing ERDF operations. Containers
31 will not be stored at the ERDF for periods exceeding 90 days. In the unlikely
32 event that discrepancies have not been resolved within 90 days, the waste
33 container may be transported back to the remediation waste generating unit for
34 resolution.
35
36 Section 3.3 provides available detail regarding the ERDF waste acceptance
37 criteria.
38
39
40 3.2.4 Generating Unit Oversight and Certification
41
42 Radionuclide management within the Hanford Facility is addressed by
43 DOE Orders. The DOE Order 5820.2A "Radioactive Waste Management" requires
44 implementation and assessment of waste generating unit certification programs
45 for the management of low-level waste. Requirements of DOE Order 5820.2A and
46 other Orders, while separate and distinct from CERCLA, and RCRA and WAC
47 requirements, compliment these other regulations. To demonstrate the spectrum
48 of precautions to be taken at the ERDF to ensure protectiveness of human
49 health and the environment, compliance with DOE Order 5820.2A waste
50 certification and assessment requirements is discussed in the following
51 paragraphs.
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1 Periodic waste certification assessments and confirmations to ensure that
2 the remediation waste generating unit complies with the waste acceptance
3 criteria established for the ERDF will be performed. These certifications and
4 confirmations are a key component of the process to designate remediation
-5 waste as-suitabl-efor management at +he ronf. Because no additional waste
-6 -analysis-will be performed on remediation waste at the ERDF, the certification
7 and confirmation process (in concert with the ERDF dedicated waste tracking
8 system) will be the means to ensure that only characterized remediation waste
9 that meet the ERDF waste acceptance criteria is sent to the ERDF.
10
11 The waste certification assessment will consist of an initial assessment
1-2 and sch.,iaA 'followup assessment of remediation waste generating units using
13 the ERDF. This assessment is essentially a programmatic review of the
14 remediation waste generating unit's waste certification program, including a
15 review of the waste analysis plan, packaging, and documentation procedires.
16
17 Waste confirmation requires chemical and physical analysis, or
18 confirmation through other means, of the accuracy of generating unit
19 remediation waste determinations. Confirmations performed are intended to
20 confirm that remediation waste sent to the- ERDF-wieets the established waste
21 acceptance criteria.
22
23 Additional details on the waste certification assessments and
24 confirmations that will be performed will be provided before placement of
25 waste at the ERDF.
26
27
28 3.2.5 Parameters and Rationale
29
30 Waste characterization will be performed at the remediation sites and not
31 at the ERDF. Characterization of remediation waste to ensure the waste meets
32 the ERDF waste acceptance criteria will be the responsibility of the
33 remediation site generating units. A dedicated waste tracking system will
34 monitor the movement of waste from the remediation sites to its placement in
35 the ERDF trench. Evaluation of waste at the ERDF will consist of document
36 confirmation and visual inspection, and periodic spot-checks including
37 exterior of containers and bulk waste radiological surveying (refer to
38 Section 3.2.3.3).
39
40 However, remediation waste resulting from ERDF management of remediation
41 site waste will be characterized, as appropriate, before placement in the
42 ERDF. This remediation waste may include waste managed in the waste water
43 treatment building, such as waste water treatment system sludge (refer to
44 Chapter 4.0 for more information). Additional details on parameters and
45 rationale, waste certification assessments, and confirmations that will be
46- performed will be provided before placement of this remediation waste at the
47 ERDF.
48
49
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1 3.2.6 Test Methods
2
3 Waste characterization will be performed at the remediation sites and not
4 at the EROF. Characterization of remediation waste to ensure the waste meets
5 the ERDF waste acceptance criteria will be the responsibility of the
6 remediation site generating units.
7
8 Remediation waste created as a result of ERDF management of remediation
9 site waste will be characterized, as appropriate, before placement in the

10 EROF. Sampling and-analysis procedures for the waste water treatment system
11 sludge and effluent and the EROF storm water run-off will be provided, as
12 necessary, before operation of the ERDF.
13
14
15 3.2.7 Sampling Methods
16
17 Waste characterization will be performed at the remediation sites and not
18 at the ERDF. Characterization of remediation waste to ensure the waste meets
19 the ERDF waste acceptance criteria will be the responsibility of the
20 remediation site generating units.
21
22 Remediation waste resulting from ERDF management of remediation site
23 waste will be characterized, as appropriate, before placement in the ERDF

i .. Sampling and analysis procedures for the waste water
25 treatment system sludge and effluent and the ERDF storm water run-off will be
26- provided, as necessary, before operation of the ERDF.
27
28
29 3.2.8 Frequency of Analysis
30
31 Waste characterization will be performed at the remediation sites and not
32 at the ERDF.
33
34 Remediation waste resulting from ERDF management of remediation site
35 waste will be characterized, as appropriate, before placement in the ERDF
36 (Section 3.2.5). Sampling and analysis procedures for the waste water
37 treatment system sludge and effluent and the ERDF storm water run-off will be
38 provided, as necessary, before operation of the ERDF.
39
40
41 3.2.9 Additional Requirements for Waste Generated Offsite
42
43 Only remediation waste generated on the Hanford Facility will be accepted
44 at the ERDF. No waste will arrive from offsite sources for management at the
45 ERDF. Therefore, the requirements of this section are not applicable.
46
47
48 3.2.10 Additional Requirements for Ignitable, Reactive, or Incompatible Waste
49

Remediation waste to be generated at the remediation sites is expected to
51 consist of contaminated soils, demolition debris, scrap metal, paper,
52 plastics, cardboard, wood, glass, and electrical debris (as described in
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1 Section 3.1.2). All waste will be required to meet the waste acceptance
2 criteria established for the ERDF, which is discussed in Section 3.3. These
3 criteria prohibit the placement of reactive and ignitable waste in the ERDF
4- =trench;-vlmit-the-level of liquil4d organic constituents in the waste, and
5 prohibit the placement of free liquids in the ERDF.
6
7 Procedures that will be followed to ensure that bulk incompatible waste
t wiU not be placed into the adjacent parts of the ERDF trench will be provided
9 before management of remediation waste at the ERDF.
10
11
12 3.2.11 Summary of Waste Analysis to be Performed at Remediation Sites
13
14 Remediation activities are expected to produce hazardous/dangerous, TSCA
15 regulated, LLW, and mixed waste. The CERCLA RODs for the CERCLA past-practice
16 units and the RCRA remediation plans for the RCRA past-practice units will
17 specify the waste characterization approach to be performed to ensure that
18 remediation waste meets the ERDF waste acceptance criteria.
19
20 Waste characterization requirements will be developed in concert with
21 remediation site operators. Details of the minimum sampling and analysis that
22 will be required to demonstrate compliance with the ERDF waste acceptance
23 criteria and the preapproval process will be provided before placement of
24 remediation waste at the ERDF.
25
26 Observational Approach Concept--Sampling and analysis may be conducted at the
27 remediation site using the observational approach method that streamlines site
28 characterization. Hazardous/dangerous waste site characterization and
29- emediat-aon-Is-doMinated- by -uncertairty. In -a attempt to overcome this
30 uncertainty, site characterization may consist of excessive sampling at the
31 expense of effective and prompt remedial action. The observational approach
32 offers a way of dealing with the inherent uncertainty of hazardous/dangerous
33 waste site conditions. The approach proposes to address uncertainty of data
34 and data analyses in the site remediation decision process by defining
35 expected conditions and reasonable deviations to those conditions with
36 -conti-ngencies--provided in -the final environmental restoration decision. Three
37 basic tenets of the observational approach are: (1) characterization should
38 be undertaken for a specific purpose, such as the selection of a remedy or
39 identification of sites needing remedial action; (2) more data do not
40 necessarily lead to less uncertainty; and (3) convergence on a response action
41 as early as possible is the goal of site remediation.
42
43 To accomplish this goal, the observational approach proposed to be used
44 -at the remediation site includes a limited-analtical-program to ensure proper
45 management of remediation waste, while streamlining the remediation process.
46 This approach will use a combination of field screening methods and onsite
47 analyses.
48
49 - Additional details of the observational approach and how this approach
50 will serve to characterize remediation waste, or an alternative method, will
51 be provided before placement of remediation waste at the ERDF.
52
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1 3.3 WASTE ACCEPTANCE CRITERIA FOR THE ENVIRONMENTAL RESTORATION
2 DISPOSAL FACILITY
3
4 This section provides a summary of the waste acceptance criteria for
5 remediation waste to be placed in the ERDF trench. This summary is based on
6 waste acceptance criteria that is being developed for the EROF.

9 3.3.1 Acceptable/Unacceptable Waste and Waste Constituent Levels
10
11 Because the ERDF will be constructed before completion of RI/FSs or
12 RFI/CMSs for remediation sites, waste acceptance criteria have been developed
13 based on contaminant transport and liner compatibility as a function of unit
14 design, as well as human health risks. Waste acceptance criteria are based on
15 the following four integral factors.
16
17 - The integrity of the ERDF trench liner system must be protected from
18 potentially damaging chemicals, as well as levels of chemical
19 constituents in leachate that might be produced by waste placed in the
20 trench.
21
22 * The integrity of the ERDF trench liner system must be protected from
23 degradation through exposure to radioactive components.
24
25 * Human health risks must be considered for those chemical and
26 radioactive constituents that might potentially pass through the
27 trench liner system into the environment.
28
29 * Operational constraints impose limits on the levels of radioactivity
30 and chemical hazards that affect worker safety.
31
32 The ERDF waste acceptance criteria are composed of two elements.
33 The first element is prohibitions and limitations on the management of certain
34 general remediation waste types, based on regulatory, operational, or DOE
35 Order requirements. The second element is bounding limits on the levels of
36 particular constituents that may be present in remediation waste to protect
37 both human health and the integrity of the ERDF trench system.
38
39 General remediation waste type prohibitions and limitations are described
40 as follows.
41
42 - Corrosive waste will be neutralized or rendered noncorrosive.
43 The waste matrix will not have a pH of less than 2 or greater
44 than 12.5.
45
46 0 No free liquids will be placed in the ERDF trench. All liquids will
47 be solidified, absorbed, or otherwise bound in the waste matrix by
48 inert materials. Small amounts of residual liquid may be allowed if
49 the waste generating unit demonstrates that the liquid will not
50 promote the migration of radionuclides.
C I
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1 * Void space in single-use containers will not exceed 10 percent of the
2 total internal volume of the waste package. [Void space will include
3 any opening within the waste matrix that exceeds 5 centimeters
4 (2 inches) in diameter.]-- Bulk placed waste will-be imi-ted to
5 10 percent by volume degradable material, because degradation may
6 result in void space formation. Limiting void space is important to
7 minimize potential subsidence of the ERDF trench cover material.
8
9 * No transuranic (TRU) waste, spent nuclear fuel, or high-level waste

10 (HLW) will be placed in the ERDF trench.
11
12 * No waste capable of generating toxic gases, explosive gases, vapors,
13 fumes, or liquids will be placed in the ERDF trench
14 (UUE urder E82L.2A, Unapter Iii, Section 3.i[5][d]).
is
Is Single-use containers accepted at the ERDF will not contain
17 incompatible waste placed in the same container.
18
19 * No pyrophoric waste will be placed in the ERDF trench unless the waste
20 has been processed to stabilize the pyrophoric materials, or the
21 pyrophoric materials comprise 1 percent by weight of the waste
22 ------ mixture and-generally are disnersed in the waste.
23
24 e No waste containing organic peroxides or other chemicals that are
25 capable of reacting with atmospheric oxygen to form shock sensitive
26 organic peroxides will be placed in the ERDF trench. Trace amounts of
27 these compounds in remediation waste that do not pose a risk of
28 explosion may be managed at the ERDF.
29
30 * No infectious waste will be placed in the ERDF trench.
31
32 * No explosives or compressed gases will be placed in the ERDF trench.
33
34 --- - No -ignitable- waste wi1l be-placed in the rDFn tranch.

35
36 * No reactive waste will be placed in the ERDF trench.
37
38 * TSCA-regulated asbestos containing material placed in the ERDF trench
39 will comply with the applicable requirements of 40 CFR 61.140 through
40 61.157.
41
42 * TSCA-regulated PCB waste placed in the ERDF will meet the requirements
43 of 40 CFR 761.75. Compliance with TSCA PCB regulations is discussed
44 further-in Chapter 13,0.
45
46 * Ion exchange resins must be thoroughly drained before the resins can
47 - be placed in the-ERDF trench to minimize the generation of excessive
48 heat or corrosive-reactive products.
49
50 * No reactive alkali metal constituents that are capable of generating
51 explosive gases and corrosives will be placed in the ERDF trench.
52
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1 Table 3-9 provides a list of the maximum levels of particular
2 constituents that may be present in remediation waste placed in the ERDF
3 trench. Waste that does not meet these waste acceptance criteria will not be
4 shipped from the remediation site to the ERDF.
5
6 Justifications for waste type limitations and prohibitions will be
-7 provided-when the waste acceptance criteria are finalized. Table 3-9 also
8 will be updated.
9
10
11 3.3.2 Waste Generation and Treatment at the Environmental Restoration
12 Disposal Facility
13
14 - -- This section describes the waste that will be generated and treated at
15 the ERDF as a result of managing remediation waste.
16
17 3.3.2.1 Remediation-Related Waste Generated at the Environmental Restoration
18 Disposal Facility. Waste associated with remediation activities that
19 potentially will be generated at the ERDF includes container and vehicle
20 decontamination waste, leachate removed from the ERDF trench, potentially
21 contaminated surface water run-off, solids collected from treatment of waste
22 water (treatment described in Section 3.3.3.2), spent high-efficiency
23 particulate air (HEPA) filters taken from the operations buildings and from
24 heavy equipment vehicles operating at the ERDF that are contaminated with
25 remediation waste, remediation waste contaminated spent personnel protective
26 equipment, and other equipment contaminated by remediation waste that is not
27 salvageable.
28
29 This waste generated as a result of managing remediation waste, will be
30 considered remediation waste and also will be placed in the ERDF trench,
31 provided the waste meets the ERDF waste acceptance criteria. As discussed in
32 the final CAU rule (58 FR 29), waste that is generated pursuant to
33- imptementing corrective actions for a facility can be managed within a CAMU.
34 Management of the ERDF generated waste (DOE-RL 1994a) is described as follows:
35
36 * Waste Waters. Decontamination waste water will be treated as
37 described in Section 3.3.3.2, and the treated waste waters might be
38 recycled for specific uses at the ERDF in place of raw process water.
39 Some remedi-ation debris placed in the- ERDF wi-il -require subsidence
40 control to prevent settling of material placed over the debris; the
41 treated waste water may be used as makeup water in subsidence control.
42 Alternatively, the treated waste water may be used for dust control
43 within the ERDF trench. Treated waste water also might be used as
44 decontamination wash water (first decontamination rinse) in lieu of
45 raw process water at the ERDF decontamination building.
46
47 * Nonwaste Waters. Nonliquid waste, including waste water treatment
48 solids, spent HEPA filters, and all other spent remediation waste
49 contaminated materials will be placed directly in the ERDF trench.
50 Subsidence control relevant to these materials may be performed, as
51 necessary, to prevent future settling and subsidence.
52
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1 Process knowledge and/or sampling and analysis will be used, as
2 necessary, to characterize remediation waste generated at the ERDF to ensure
3 compliance with the ERDF waste acceptance criteria before placement of the
4 waste in the trench.
5
6 Sampling and analysis procedures for the waste water treatment system

-7 sludge and--effluent -and -t-he- ERDF -storm water run-of-f wi-l be provided before
8 operation of the ERDF. Waste identification, quantification, and tracking
9 information for waste generated at the ERDF will be provided before placement

10 of the waste in the trench.
11
12- 3.3.2.2 Treatment to be Performed at the Environmental Restoration Disposal
13 Facility. in accordance with the design of the ERDF, no effluents generated
14 as a result of remediation waste management at the ERDF will be discharged as
15 liquids to the environment. Leachate from the ERDF trench and decontamination
16 wash water from those portions of the ERDF where remediation waste is handled
17 will be sent to a waste water treatment plant. (Leachate management is
18 discussed further in Chapter 4.0, Section 4.12.6.8.) Storm water run-off
19 generated in areas of the ERDF where remediation waste is handled will be
20 sampled and treated as necessary.
21
22 The waste water treatment plant may use a reverse osmosis process. The
23 resulting residue from the waste water treatment process (containing no free
24 liquids) will be placed in the ERDF trench. The treated waste water may be
25 sent to evaporation tanks, used as makeup water in the ERDF subsidence control
26- grout batch- plant,- used for dust control withi-n the ERDF trench, and/or used
27 in place of raw water at the container decontamination building.
28
29 Sampling and analysis procedures for the waste water treatment system
30 sludge and effluent and the ERDF storm water run-off will be provided before
31 operation of the ERDF.
32
3.3

34 3.4 LAND DISPOSAL RESTRICTIONS IN RELATION TO THE ENVIRONMENTAL
35 RESTORATION DISPOSAL FACILITY
36
37 This section discusses the applicability of LDRs with respect to the
jOCDA. TK--IlRs- ar-a -set --f RCRA and VAC requirements+that regulate and limit
39 hazardous/dangerous waste sent to land disposal units. The LDRs prohibit the
40 land disposal of hazardous/dangerous waste unless the waste meets specified
41 treatment standards, is otherwise considered treated, or is exempted from the
42 LDR regulations (58 FR 98).
43
44
45 3.4.1 Land Disposal Restrictions and the Corrective Action Management
46 Unit Regulation
47
48 As discussed in the final CAMU rule (58 FR 29), the definition of a CAMU
49 has been structured so that any waste managed within a CAMU that is generated
50 as part of corrective action at a facility (i.e., remediation waste) is not
51 subject to RCRA LDRs (55 FR 145; EPA 1992b; 58 FR 29). Consequently, waste
52 generated from corrective action can be placed within the CAMU without
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1 necessarily requiring pretreatment to the technology-based levels established
2 under the RCRA LDR program, so long as all CAMU criteria can be demonstrated.
3
4 Hazardous/dangerous remediation waste can be placed into a CAMU without
5 automatically triggering the application of LDRs or any other unit-specific
6 requirements applying to hazardous/dangerous waste land disposal units.
7 Remediation waste generated at a particular facility but outside a CAMU can be
8 consolidated into the CAMU, and remediation waste can be moved between two or
9 more CAMUs at that same facility without automatically triggering LDRs.

10 Remediation waste also can be excavated from a CAMU, treated in a separate
11 onsite unit (that can be located inside or outside the CAMU at the facility),
12 and rPdpnnsitPd intn a rAMII wi+hit triggering LDRs.
13
14
15 3.4.2- Applicability cf Land Disposal Restrictions to the Environmental
16 Restoration Disposal Facility
17
18 In accordance with 40 CFR 260.10, 40 CFR 268.2, and WAC 173-303-646(4), a
19 CAMU is specifically exempted from the definition of a land disposal facility
20 and deposition of remediation waste into the CAMU is exempted from the
21 definition of land disposal. - Therefore, the placement of waste-into-the ERDF
22 trench on the Hanford Facility will not automatically trigger LDR
23 requirements. No treatment of remediation waste delivered from CERCLA and
24 RCRA past-practice units is proposed to be performed at the ERDF. However,
25 remediation waste treatment will be considered and determined, as applicable,
26 for each remediation site during the RI/RFI and FS/CMS process, as discussed
27 in Chapters 1.0 and 15.0.
28
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Table 3-1. Chapter 3.0 Cross-Reference Table.
([ ] - Denotes location of information in Ecology Part B checklist)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

3.0 ERDF CAMU Waste Characteristics [C]

3.1 Sunary Description of Yes 646(5)(a)(i), (ii), and (vi) 264.552(c)(1),(2) and(6)
Remediation Waste to be Managed CAMU Criteria 1, 2, and 6
at the ERDF EC-1I
WAC 173-303-806(4)(a)(iii)
WAC 1i-5-300(i)--(5) -
40 CFR 270.14(b)(1) & (2)
An I.. "A .131a)

3.2 Waste Analysis Plan CC-21 No--information is 646(5)(a)(i), (ii), (iv), 264.552(c)(1),(2), (4)
WAC 173-303-806(4)(a); provided in support of and (vi) and(6)
WAC-173-303-300(5) CAMU criteria CAMU Criteria 1, 2, 4, and 6
WAC 173-30l3-I1f(2) &, (3)

WAC 173-303-395(1) & (2)
40 CFR 270.14(b)(3)
40 CFR 264.13(b) & (c)
40 CFR 268.7

3.3 Waste Acceptance Criteria No--information is 646(5)(a)(i), (ii), (iv), 264.552(c)(1),(2), (4)
for the ERDF provided in support of and (vi) and(6)
WAC 173-303-806(4)(a) CAMU criteria CAMU Criteria 1, 2, 4, and 6
WAC 173-303-300(5)
WAC 173-303-110(2) & (3)
WAC 173-303-395(1) & (2)
40 CFR 270.14(b)(3)
40 CFR 264.13(b) & (c)
40 CFR 268.7

3.4 Land Disposal Restrictions
-in ReLation totheERDI-EC-3 --
WAC 173-303-300(1)(5)
WAC 173-303-806(3)(a)(iii)
40 CFR 264.13
40 CFR 270.14(b)

No--information is
provided in support of
CAMU criteria

646(4)(b) 264.552(a)(1)

* The sections of this application are based on the Ecology Part S Checklist.
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements
these sections.

The referenced regulations, both
that typically are incorporated in

" Assumes that Washington State has received HSWA authority.

940610.1103 T3-1
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DOE/RL-94-40, Rev. 0
06/94

Table 3-2. Estimated Maximum Concentration of Radionuclides in
100 Areas Remediation Waste.

(sheet 1 of 2)

Maximum
concentration

Radionuclide (pCi/g) Waste unit

Americium-241 34 116-C-5 Retention basin

Sarium-140 400 116-D-lA Storage basin trench #1

Beryllium-7 90 116-D-lA Storage basin trench #1

Carbon-14 640 116-C-5 Retention bt sin

Cerium-141 3 116-D-lA Storage basin trench #1

Cerium-144 0.5 116-D-lA Storage basin trench #1

Qesium-134 56 116-D-lA Storage basin trench #1

Cesium-137 110,000 116-K-2 Miscellanntiu trench

-Cobalt-58 14.1 116-DR-1 Liquid waste disposal trench
#1

Coba11,6--.. 116-K-2 Miscellaneous trench

Eu-ropiam-152 29,000 116-K-2 Miscellaneous trench

Europium-154 9,200 116-C-5 Retention basin

Europium-155 9,600 116-C-5 Retention basin

Gross alpha 78 116-K-2 Miscellaneous trench

Gross beta 3,700 116-C-5 Retention basin

Iron-59 1 116-D-lA Storage basin trench #1

Manganese-54 0.07 116-D-IA Storage basin trench #1

Nickel-63 62,000 Process effluent pipeline (BC1)

Plutonium-238 140 116-C-5 Retention basin

Plutonium-239 2,800 116-D-1A Storage basin trench #1

Potassium-40 33 -- 116-H-7 Retention basin

Radium-226 42.8 116-D-lA Storage basin trench #1

Ruthenium-103 1 116-D-IA Storage basin trench #1

Ruthenium-106 0.8 116-D-lA Storage basin trench #1

Sodium-22 9.9 116-DR-1 Liquid waste disposal
. _trench #1

940610.1346 T3-2.1I
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DOE/RL-94-40, Rev. 0
06/94

Table 3-2. Estimated Maximum Concentration of Radionuclides in
100 Areas Remediation Waste.

(sheet 2 of 2)

Maximum
concentration

Radionuclide (pCi/g) Waste unit

Strontium-90 2,000 116-C-5 Retention basin

Tec-hneti um-99 1.1- 116-DR-2 Liquid -waste disposal
trench #2

Thorium-228 8.6 H-2 Septic tank

Thorium-232 . 116-KW-38 Retention basin

Thorium-234 1 116-D41A Storage basin trench #1

Tritium 29,000 116-B-5

Uranium-233/234 17 116-KW-3B Retention basin

Uranium-235 1.7 116-KW-3B Retention basin

Uranium-238 17 116-KW-3B Retention basin

Zinc-65

Zirconium-95

0.3

0.56

116-D-IA Storage basin trench #1

116-H-7 Retention basin

pCi/g = picocuries/gram
Source: DOE-RL 1994d

940610.1346 T3-2.2
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DOE/RL-94-40,

Table 3-3. Estimated Maximum Concentrations of Organic Constituents
100 Areas Remediation-Waste.

(sheet 1 of 3)

Rev. 0
06/94

in

Maximum

Parameter (gg/kg) i Waste unit

VOLATILE CONSTITUENTS

1,1,1-Trichloroethane 6 100-D Pond

1,1,2,2-Tetrachloroethane 3 100-D Pond

2-Butanone 390 100-0 Pond

2-Hexanone 9 100-D Pond

4-Methyl-2-pentanone 11 116-B-2 Storage basin trench

Acetone 2,800 UN-100-N-17 Diesel oil
supply line leak

Benzene 190 UN-100-N-17 Diesel oil
supply line leak

Carbon disulfi-de 200 116-B-5 Crib

Carbon tetrachloride 8 116-N-1

Chloroform 4 130-D-1 Gasoline storage

Ethylbenzene 330 UN-100-N-17 Diesel oil
supply line leak

Methylene chloride 110 100-D Pond
etrachloroethene -4 -11 -V I rl.n tn

____________________1___ N- i lent tren ch

Toluene 77 116-B-5 Crib

Trichloroethene 6 - 116-DR-9C Process effluent
retention basin

Xylenes (Total) 1,100 130-D-1 Gasoline storage
tank

SEMIVOLATILE CONSTITUENTS

1,3-Dichlorobenzene 48 116-DR-1 Liquid waste
disposal trench #1

1,4-Dichlorobenzene 51 116-N-2 Chemical waste
storage tank

2-Methylnaphthalene 13,000 UN-100-N-17

940610.1346 T3-3. I
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DOE/RL-94-40,

Table 3-3. Estimated -Maximum Concentrations of Organic
100 Areas Remediation Waste.

(sheet 2 of 3)

Constituents in

Maximum
concentration

Parameter (gg/kg) Waste unit

4-Chloro-3-methylphenol 38 116-DR-1 Liquid waste
disposal trench #1

Acenaphthene 210 116-H-1 Liquid waste
disposal trench

Anthracene 6,300 UN-100-N-17

Benzo(a)anthracene 1,800 1607-H-4 Septic tank
discharge pipe

Benzo(a)pyrene 940 1607-H-4 Septic tank
discharge pipe

belrQG(GFruordriLnerle 2,400 1607-H-4 Septic tank
discharge pipe

Benzo(g,h,i)perylene 460 1607-H-4 Septic tank
discharge pipe

Benzo(k)fluoranthene 760 116-H-1 Liquid waste
disposal trench

Bis(2-ethylhexyl)phthalate 5,500 130-D-1 Gasoline storage
tank

Butylbenzylphthalate 2,600 130-0-1 Gasoline storage
tank

Carbazole 54 116-D-lB Fuel storage basin,
trench #2

Chrysene 920 116-H-1 Liquid waste
disposal trench

Di-n-butylphthalate 1,100 120-D-1

Dibenzofuran 130 116-H-1 Liquid waste
disposal trench

Dietylphtha Late 1,000 100-D Pond

Fluoranthene 2,900 1607-H-4 Septic tank
discharge pipe

Fluorene 1,700 UN-100-N-17

Indeno(1,2,3-cd)pyrene 520 116-H-1 Liquid waste
I disposal trench

940610.1346

Rev. 0
06/94
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DOE/RL-94-40,

Table 3-3. Estimated Maximum Concentrations of Organic Constituents in
100 Areas Remediation Waste.

(sheet 3 of 3)

*Aroclor is a trademark of Monsanto
jg/kg = microgram/kilogram
Source: DOE-RL 1994d

940610.1346

Rev. 0
06/94

Maximum
concentration

Parameter (pg/kg) Waste unit

Naphthalene 4,100 UN-100-N-17

N-Nitrosodiphenylamine 110 116-B-2 Storage basin trench

Pentachlorophenol 920 116-C-5 Retention basin

Phenanthrene 2,500 UN-100-N-17

Phenol 240 100-0 Pond

Pyrene 2,700 1607-H-4 Septic tank
discharge pipe

PESTICIDES/AROCLORS

4,4'-DDD 110 1607-H-4 Septic tank
discharge pipe

4,4'-DDE 170 199-D Pond

Aroclor*-1254 6,400 190-B

Aroclor*-1260 2,300 100-D Pond

Beta-BHC (Beta-HCH) 7.8 116-D-1A Fuel storage basin
trench #1

Gamma-chlordane 18 1607-H-4 Septic tank
discharge pipe

Dieldrin 21 116-D-lA Fuel storage basin,
trench #1

Methoxychlor 83 100-D-Pond

Company.

T3-3.3
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DOE/RL-94-40, Rev. 0
06/94

Table 3-4. Estimated Maximum Concentrations of Inorganic and General
Chemistry Constituents in 100 Areas Remediation Waste.

(sheet 1 of 2)

Maximum
concentration

Parameter (mg/kg) Waste unit

INORGANIC CONSTITUENTS

Aluminum 78,400 100-D Pond - Liquid waste disposal

Antimony - 18.6 H-2 Septic tank

Arsenic 62.2 100-D Pond - Liquid waste disposal

Barium 4260 H-2 Septic tank

Beryllium 4.7 116-H-9 Crib

Cadmium - 28.5 H-2 Septic tank

Calcium 79,000 116-H-9 Crib

Cobalt 90.4 116-KW-3B Retention basin

Copper 627 H-2 Septic tank

Chromium 2,510 H-2 Septic tank

Iron 184,000 116-H-9 Crib

Lead 564 116-C-5 Retention basin

Magnesium 50,000 116-H-9 Crib

Manganese 3,050 116-H-9 Crib

Mercury 37 H-2 Septic tank

Nickel 132 116-H-9 Crib

Potassium 13,000 116-H-9 Crib

Selenium 11.1 100-0 Pond - Liquid waste disposal

Silver 119 H-2 Septic tank

Sodium 2,010 116-H-9 Crib

Tbal.ium 5.4 H-2 Septic tank

Vanadium 389 116-H-9 Crib

Zinc 1 6,160 H-2 Septic tank

940610.1346 T3-4. 1
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DO

Table 3-4. Estimated Maximum
Chemistry Constituents

Concentrations of Inorgan
in 100 Areas Remediation

heet 2 of 2)

E/RL-94-40, Rev. 0
06/94

ic and General
Waste.

Maximum
concentration

Parameter (mg/kg) - Waste unit

GENERAL CHEMISTRY CONSTITUENTS

Chloride 13.1 116-C-5 Retention basin

Chromium IV 5.03 116-C-5 Retention basin

Fluoride 4.4 116-B-3 Pluto crib

Nitrate 122.3 116-8-5 Crib

Nitrate/nitrite 37 116-C-5 Retention basin

Nitrite 1.2 H-2 Septic tank

Phosphate 15 116-KW-3B Retention basin

Sulfate 7,115 H-2 Septic tank

mg/kg = milligram/kilogram
Source: DOE-RL 1994d

940610.1346 T3-4. 2
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DOE/RL-94-40, Rev. 0
06/94

Table 3-5. Estimated Maximum Concentrations of Radionuclides in
300 Area Remediation Waste.

Maximum
concentration

Radionuclide (pCi/g) Waste unit

Cerium-134 0.45 Containers

Cerium-141 0.28 316-1 South (old) pond

Cesium-I37 50 Containers

Chromium-51 3.5 618-5 Burial ground #5

CobaIt-60 -OW Si 316-1 South (old) pond

Gross alpha 4,450 316-5 3904 Process waste trenches

Srass-eta l 7-2,2iW- [T- 94Prcess waste trenches

Potassium-40 19.5 307 T-1 trench

Radium-226 2.1 316-2 North (new) pond

Strontium-90 18 316-5 3904 Process waste trenches

Thorium-228 17 316-5 3904 Process waste trenches

Thorium-232 3.5 316-2 North (new) pond

Total uranium

Uranium-234

20,000

2,100

316-5 3904 Process waste

618-4 Burial ground #4

trenches

Uranium-235 640 316-5 3904 Process waste trenches
Uranium-238 9,100 316-5 3904 Process waste trenches

Zinc-65 0.32 316-2 North (new) pond

pCi/g = picocuries/gram
Source: DOE-RL 1994d

940610.1346 T3-5
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DOE/RL-94-40, Rev. 0
06/94

Table 3-6. Estimated Maximum Concentration of Organic Constituents in
300 Area Remediation Waste.

(sheet I of 3)

Maximum

Parameter (pq/kg) Waste unit

VOLATILE CONSTITUENTS

1,2-Dichloroethene (total) 1,000 316-5W 3904 Process waste
trenches

Acetone 700 316-2 North (new) pond

Carbon disulfide 100 316-5W 3904 Process waste
trenches

Chloroform 80 316-5W 3904 Process waste
trenches

Methylene chloride 4,500 316-2 North (new) pond

Tetrachloroethene

Tol uene

1,100

150

316-5W 3904 Process waste
trenches

316-2 North (new) pond

Trichloroethene 390 618-4 Burial ground #4

Vinyl chloride 24 ------ 316-5W 3904 Process waste
trenches

SEMIVOLATILE CONSTITUENTS

2-MethylnaphthaTene 8,700 316-5E 3904 Process waste
trenches

4-Chloroaniline 6,300 C-Sanitary trench

4-Methylphenol 1,000 C-Sanitary trench

Acenaphthene 850 316-5W 3904 Process waste
trenches

Anthracene 1,200 316-5W 3904 Process waste
trenches

Benzo(a)anthracene 1,400 316-5E 3904 Process waste
trenches

Benzo(a)pyrene 27,000 316-5E 3904 Process waste
trenches

Rpnzo(b)fluoranthene 1,700 316-5E 3904 Process waste
trenches

T3-6. 1940610.1346
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DOE/RL-94-40,

Table 3-6. Estimated Maximum Concentration of Organic Constituents in
300 Area Remediation Waste.

(sheet 2 of 3)

Parameter

Maximum
concentration

(pg/kg) Waste unit

Benzo(g,h,i)perylene 3,700 316-SE 3904 Process waste
I trenches

Benzo(k)fluoranthene 180 316-5W 3904 Process waste
trenches

Benzo(g,h,i)perylene 3,700 316-5E 3904 Process waste
trenches

Benzo(k)fluoranthene 180 316-5W 3904 Process waste
trenches

Benzoic acid 1,300 316-5E 3904 Process waste
trenches

Bis(2-ethylhexyl)phthalate

Butylbenzylphthalate

33,000

230

C-Sanitary trench

C-Sanitary trench

Chrysene 43,000 316-5E 3904 Process waste
trenches

Di-n-butylphthalate 5,500 316-5E 3904 Process waste
trenches

Dibenzo(a,h)anthracene 1,700 316-5E 3904 Process waste
trenches

Dibenzofuran 500 316-5W 3904 Process waste
trenches

Diethylphthalate 810 316-5E 3904 Process waste
trenches

Fluoranthene 2,800 316-5W 3904 Process waste
trenches

Fluorene 850 316-5W 3904 Process waste
trenches

Indeno(,2,3-cd)pyrene 1,600 316-5F 3904 Process waste
trenches

N-Nitrosodiphenylamine 1,800 316-5E 3904 Process waste
trenches

Naphthalene 190 316-5W

940610.1346

Rev. 0
06/94
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DOE/RL-94-40, Rev. 0
06/94

Table 3-6. Estimated Maximum Concentration of Organic Constituents in
300 Area Remediation Waste.

(sheet 3 of 3)

- Maximum
concentration

Parameter (ag/kg) Waste unit

Pentachlorophenol 1,500 316-5E 3904 Process waste
trenches

Phenanthrene 3,900 316-5W 3904 Process waste
trenches

Pyrene 12,000 316-5E 3904 Process waste
trenches

PESTICIDES/AROCLORS*

4,4'-DDE 81 C-Sanitary trench

Aroclor*-1248 10,000 316-2 North process pond

PCBs 19,500 Process trenches

*Aroclor is a trademark of Monsanto Company.
ag/kq = microaram/kiloaram
PCBs = polychlorinated biphenyls
Source: DOE-RL 1994d

940610.1346 T3-6. 3
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DOE/RL-94-40, Rev. 0

Table 3-7. Estimated Maximum Concentrations of Inorganic and General
Chemistry Constituents in 300 Area Remediation Waste.

(sheet 1 of 2)

Maximum
concentration

Parameter (mg/kg) Waste unit

INORGANIC CONSTITUENTS

Aluminum 58,600 618-4 Burial ground #4

Antimony 15.4 116-1 South (old) pond

Arsenic 23.3 316-1 South (old) pond

Barium 3,130 618-5 Burial qround #5

Beryllium 3.3 316-2 North (new) pond

Cadmium 23 300 Area sanitary sewer system

Calcium 95,300 316-1 South (old) pond

Cobalt 18 316-2 North (new) pond

Copper 95,300 316-1 South (old) pond

Chromium 960 618-4 Burial ground #4

Iron 2,740 Process trenches (previous samples)

Lead 747 618-4 Burial ground #4

-Magnesium - , 316-1 South (old) pond

Manganese 2,480 316-5 3904 Process waste trenches

Mercury 9.3 316-1 South (old) pond

Nickel 1,750 316-1 South (old) pond

Potassium 4,860 307 T

Selenium 7.7 300 Area sanitary sewer system

Silver- 362 316-1 South (old) pond

Sodium 2,610 618-4 Burial ground #4

Strontium 31 Process trenches (previous samples)
Thallium 0.8 300 -Area sanitary sewer system

Vanadium 239 316-1 South (old) pond

ILnC 383 --- 300 Areasanitary sewer system

940610.1346 T3-7.1
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DOE/RL-94-40, Rev. 0
06/94

Table 3-7. Estimated Maximum Concentrations of Inorganic and General
Chemistry Constt-uent-s -in--300 Area -Remediation Waste.

(sheet 2 of 2)

Maximum
concentration

Parameter (mg/kg) Waste unit

GENERAL CHEMISTRY CONSTITUENTS

Ammonia 138 Containers

Chloride 194 316-5 3904 Process waste trenches

Fluoride 40 316-2 North (new) pond

Nitrate 125 316-? North (new) pond

Nitrite 2.9 300 Area sanitary sewer system

Phosphate 14 300 Area sanitary sewer system

Sulfate 2,636 618-5 Burial ground #5

Iotal organic 7.2 Process trenches
halogen

Total organic 43.7 Process trenches
carbon

Coliform (MPH) 110 Process trenches

mg/kg = milligram/kilogram
Source: DOE-RL 1994d

940610.1346 T3-7. 2
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Table-3-8. Estimated Maximum Concentrations and
Inorganic and General Chemistry Constituents in

(sheet 1 of 2)

DOE/RL-94-40, Rev. 0
06/94

Background Screening for
100 and 300 Areas Soils.

Maximum detected soil Hanford Site soil
concentration background (95/95 UTL)a

Parameter (mg/kg) (mg/kg)
Al-uminum 78N400 15,600
Antimony 1&.6 NC
Arsenic 62.2 8.92
Barium 4,260 171

-Beryllium 4.7 1.77
Cadmium 28.5 NC
Calcium 95,uu 23,920
Chromium 2,510 27.9
Chromium-VI 5.03 NC
Cobalt 90 19.6
Copper 95,300 28.2
Iron 184,000 39,160
Lead 747 14.75
Magnesium 50,000 8,760
Manganese 3,050 612
Mercury 37 1.25
Nickel 1,750 25.3
Potassium 13,000 3,120
Selenium 11 NC
Silver 362 2.7
Sodium 2,610 1290
Strontium 31 NC
Thallium 5.4 NC
Vanadium 389 111
Zinc 6,160 79
Ammonia 138 28.2
Chloride 194 763
Fluoride 40 12
Nitrate 125 199
Nitrite 2.9 NC
Nitrite+nitrate --- 37 199
Phosphate 15 16
Su fate 7115 1,320

Total organic halogen 7.2 NC

940610.1346 T3-8.1I
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DOE/RL-94-40, Rev. 0
06/94

Table 3-8. Estimated Maximum Concentrations and Background
Inorganic and General Chemistry Constituents in 100 and 300

(sheet 2 of 2)

Screening for
Areas Soils.

Maximum detected soil Hanford Site soil
concentration background (95/95 UTL)a

Parameter (mg/kg) (mg/kg)
Total organic carbon 43.7 NC
Coliform (MPH) 110 NC

4 95/95 upper
limit (UCL) on the
Background Part 1,
(DOE-RL 1993e).

tolerance limit (UTL) is the 95 percent upper confidence
95th percentile. Values from Table 6-9b in Hanford Site
Soil Background for Nonradioactive Analytes

b The background concentration for nitrate is used.

mg/kg = milligram/kilogram
NC = not calculated
Source: DOE-RL 1994d
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DOE/RL-94-40, Rev. 0
06/94

Table 3-9. Environmental Restoration Disposal Facility Waste Acceptance
Criteria Maximum Allowable Constituent Concentration in Remediation Waste.

(sheet 1 of 5)

Maximum waste acceptance level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

VOLATILE ORGANIC COMPOUNDS

1,1,I-Trichloroethane

1.1.2.2-Tetrachloroethane

1,2-Dichloroethene

2-B itannne.

2-Hexanone

4-Methyl-2-pentanone

Acetone

-Benzene

Carbon disulfide

Carbon tetrachioride

CHl orof orm-

Ethyl benzene

Methylene chloride

Tetrachloride

Toluene

Trichlorethene

Total xylenes

Vinyl chloride

SEMIVOLATILE ORGANIC COMPOUNDS

1,3-Dichlorobenzene

1, 4-Di chlorobenzene

4-Chloro-3-methyl phenol

4-Methyl phenol

Acenaphthene

T3-9. 1940610.1346
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DOE/RL-94-40, Rev. 0
06/94

Table 3-9. Environmental Restoration Disposal Facility Waste Acceptance
Criteria Maximum Allowable Constituent Concentration in Remediation Waste.

(sheet 2 of 5)

Maximum waste acceptance level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fl uoranthene

Benzoic acid

Bi s(2-ethyl)phthal ate

Butylbenzylphthalate

Carbazole

4-Chloroaniline

2-Chlorophenol

rChrysene

Di-n-butyl-phthalate

Di-n-octyl-phthalate

Dibenzo(a,h)anthracene

*Di benzofuran

rieothylnhthalate

FlucrantIlene

Fluorene

Ideno(1,2,3-cd)pyrene

2-Methylnaphthalene

4-Methylphenol

Naphthalene

2-Nitrophenol

N-nitrosodiphenylamine

T3-9.?7
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DOE/RL-94-40, Rev. 0
06/94

Table 3-9. Environmental Restoration Disposal Facility Waste Acceptance
- riL ia Maximum Allowable Constituent Concentration in Remediation Waste.

(sheet 3 of 5)

Maximum waste acceptance level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Pentachlorophenol

Phenanthrene

Phenol

pyrene

PESTICIDES/PCBs

A A-flflf

4,4-DDE

PCB Aroclor*-1248

PCB Aroclor*-1254

-- PCB Aroclor*260

Beta-BHC

Gamma-Chlordane

Methoxychior _______________

METALS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Cobalt

Copper

Chromium

T3-9. 3940610.1346
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DOE/RL-94-40, Rev. 0
06/94

Table 3-9. Environmental Restoration Disposal Facility Waste Acceptance
Criteria Maximum Allowable Constituent Concentration in Remediation Waste.

(sheet 4 of 5)

Maximum waste acceptance level
mg/-kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Iron

Lead

Magnesium
-

-lt Manga nese ____________ _____

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

MISCELLANEOUS INORGANICS

Ammonia

Chloride

Chromium VI

Fluoride

Nitrate

Nitrite

Phosphate

Sulfate

RADIONUCLIDES

Americium-241

Beryllium-7

940610.1346 T3-9.4
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Table 3-9. Environmental Restoration Disposal Facility Waste Acceptance
Criteria Maximum Allowable Constituent Concentration in Remediation Waste.

(sheet 5 of 5)

Chromium-51

Cobal t-58

Cobal t-60

Europium-152

Europium-154

Europium-155

P1 utoni um-238

Plutonium-239

Plutonium-240

Potassium-40

Radium-226

Sodium-22

Technetium-99

Thorium-228+D

Uranium (total) (as U-238)

*Aroclnr is a trademark of Monsanto Company.
mg/kg = milligram/kilogram
pCi/g = picocurie/gram
PCBs = polychlorinated biphenyls
Source: U.S. Army Corps of Engineers 1994

940610.1346

Maximum waste acceptance level
mg/kg (nonradionuclides)
pCi/g (radionuclides)

Constituent

Carbon-14

C£zium- 134

Cesi um-137
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1 4.0 PROCESS INFORMATION
2

3
4 This chapter describes the conceptual design and operation of the ERDF
5 trench, with general discussion of the ERDF support units. The ERDF will
6 manage remediation waste from remediation sites on the Hanford Facility. As
7- described-in Chapter. the remndiation waste may contain both a
8 hazardous/dangerous waste component and a radioactive waste component. Under
9 40 CFR 264.552(a) and WAC 173-303-646(4), placement of remediation waste into

10 or within a CAMU does not constitute land disposal of hazardous/dangerous
H- waste, nor does it constitute creation of -a unit automatically subject to the
12 RCRA and WAC MTRs.
13
14 For the purposes of this application, the CAMU will include the entire
15 4.14 square kilometer (1.6 square mile) area of the ERDF. However, the
16 conceptual design for the ERDF indicates that the ERDF trench will be the only
-17 portion of tho CAMii in which remediation waste is left in place after closure.
18 Also, the preamble to the final CAMU rule, the TU rule, and proposed Subpart S
19 regulations all imply that the CAMU regulations apply specifically to land-
20 based units, and the ERDF trench will be the only such unit in the ERDF.
21
22 Also, although the ERDF support units such as the waste water treatment
23 buildings and the decontamination building, described in Section 4.14,
24 physically will be located within the proposed CAMU, these buildings will
25 maintain their separate regulatory identity as required in 40 CFR 264.552 and
26 WAC 173-303-646. (The design, operation, and permitting (if required) of
27 these support units will meet all RCRA Subtitle C and WAC 173-303
28 requirements, as applicable, and the detailed information addressing the
-29 requirements Will be prnvi.d. in a separate document.) Therefore, this CAMU
30 application details the design and operation of the ERDF trench only.
31 However, because the activities at the support units will be directly related
32 to operation of the ERDF trench, a brief description of the design and
33 operation of these support units has been included in Sections 4.14 and 4.15
34 to show that waste management activities at the support units will not create
35 unacceptable risks to human health and the environment.
36
37 -The current conceptual design for the ERDF trench calls for a trench with
38 an average finished depth of 21.3 meters (70 feet) that is constructed almost
39 entirely below grade. Because the remediation waste placed in the trench will
40 be generated over a relatively long period, the entire trench will not be
41 constructed at one time. Instead, the construction of the trench and the
42 installation of the liner system will be conducted in stages as additional
43 waste placement capacity is required. Up to 21.4 million cubic meters
44- 2& million cubic yards) of remediation waste will be placed in the ERDF
45 trench. The final dimensions of the floor of the trench are expected to be
46 305 meters (1,000 feet) wide and approximately 2,740 meters (9,000 feet) long.
47 The side slopes of the trench will be 3 horizontal to 1 vertical resulting in
48 an overall trench width of 433 meters (1,420 feet) and a length of up to
49 2,871 meters (9,420 feet). The long axis of the trench will be oriented
50 east-west. The trench will be equipped with a double liner system with a
51 leachate collection/leak detection system above each liner and a
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1 run-on/run-off control system. In addition, a final cover will be installed
2 nn the trench as-partof-closure-as described in Chapter 11,0,
3
4 Sections 4.12 and 4.15 describe information that has been or will be
5 obtained to show that the design and operation of the ERDF will meet the CAMU
6 decision criteria in 40 CFR 264.552 and WAC 173-303-646. Because there is no
7 guidance that specifies the format for presenting the process and design
8-- information for- a CAMU-, -t-his chapter has been formatted like a RCRA Part B
9 permit application documentation to assist reviewers familiar with this format

10 in locating specific types of information. Table 4-1 presents a
1I -cross-reference of how Chapter 4.0 contents relate to the CAMU regulations and
12 RCRA and WAC TSD requirements. The ERDF trench and ERDF support units will
13 meet the applicable requirements of TSCA (40 CFR 761) for any remediation
14 waste with PCB concentrations of 50 parts per million and above removed from
15 the remediation sites (refer to Chapter 13.0 for additional detail).
6 Tke-substantive requirements -ofthe TSCA regulations are met by the
17 information provided in this chapter.
18
19 It is the intent of this chapter to demonstrate that the proposed design
20 and operation of the ERDF will address the CAMU decision criteria through the
21 use of conservative unit design criteria, and following the design mandated by
22 the Tri-Party Agreement. In addition, this chapter presents standards for the
23 design and operation of the ERDF that the regulatory agency may specify when
24 designating the CAMU. The remediation-waste placed in the ERDF trench will be
25 managed and contained so as to minimize future releases to the extent
26 practical through the use of a double liner system; a leachate collection,
27 detection, and monitoring system; and a run-on/run-off control system.
28
29 Because specific guidance for the design of CAMUs is not available, the
30 proposed ERDF trench design has drawn on the technical requirements for the
31 design of hazardous/dangerous waste land disposal units (40 CFR Subpart F),
32 because these requirements -represent a well-documented, conservative approach
33 to unit design. The information in this chapter presents a conceptual
34 approach to the design and construction of the ERDF trench because the
35 definitive design, which is in progress, is not complete. It should be
36 recognized that the information/details provided in this application present a
37 clear design/operational requirements baseline, which demonstrates conformance
38 with the CAMU designation criteria. Additional details will refine or enhance
-39 -the performance of these design/operational requirements. Definitive design
40 activities will include the collection and analysis of field and laboratory
41 data, preparation of design drawings and reports, preparation of construction
42 specifications, and preparation of a construction quality assurance (CQA)
43 plan. The definitive design of the ERDF will be submitted to the EPA and
44 Ecology after regulatory approval of the ERDF, as specified in the Tri-Party
45 Agreement.
46
47 Unacceptable risks to humans and the environment due to remediation waste
48 management activities associated with the ERDF will be avoided by developing
49 and implementing detailed operating procedures to ensure the safe transport,
50 handling, and placement of remediation waste. In addition, procedures will be
51 developed to control dust, and to maintain and decontaminate equipment.
52 Section 4.15 presents a conceptual discussion of the operations associated
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1 with remediation waste management at the ERDF. Detailed procedures concerning
2 how-these -operations will take- place will- be -developed before the start of
3 ERDF operations.
4
5 Although the initial construction of the ERDF trench will include the use
6 of conservative design -features,--research-and- studies are- being and wilI be
7 conducted to determine if alternate ERDF designs also will meet the CAMU
8 designation requirements. A request to modify the trench design may occur in
9 the future if an alternative design is developed and adequate data are

10 collected to show the new design meets the CAMU designation criteria and
11 provides an equivalent or greater level of protection. The request would be
12 submitted to the appropriate regulatory agency(s) for review and approval
13 before change in construction of the ERDF.
14
15 -- - The information presented in this chapter is based on information from
16 the following sources: the Conceptual Design Report for the Environmental
17 Restoration Disposal Facility (DOE-RL 1994a) and the Low-Level Burial Grounds
18 Part B Permit Application (DOE-RL 1989). The following EPA publications
19 regarding design, construction, and closure of hazardous waste land disposal
20 units also were used to generate this chapter: Guide to Technical Resources
21 for the Design of Land Disposal Facilities (EPA 1988); Requirements for
22 Hazardous Waste Landfill Design, Construction and Closure (EPA 1989b); Quality
23 Assurance and Quality Control For Waste Containment Facilities (EPA 1993); and
24 Construction Quality Assurance for Hazardous Waste Disposal Facilities
25 (EPA 1986a).
26
27
28 4.1 CONTAINERS
29
30 The focus of this application is the ERDF trench, which will manage
31 hazardous/dangerous waste. Support units will be discussed in a separate
32 document. Current ERDF conceptual design does not include the use of greater-
33 than-90-day container storage.
34
35
36 4.2 TANK SYSTEMS
37
38 The nonland-based ERDF support units, described in Section 4.14, that are
39 physically located within the proposed CAMU will maintain their separate
40 regulatory identity. Information regarding applicable design, operation, and
-41- oermitting fif required) for these support units will be submitted to the
42 -appropriate regulatory authorities in a separate document(s).
43
44
45 4.3 WASTE PILES
46
47 The focus of this application is the ERDF trench, which will manage
48 hazardos/rIngerous waste. Support units will be discussed in a separate
49 document. Current ERDF conceptual design does not include the use of waste
50 piles.
51
52
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1 4.4 SURFACE IMPOUNDMENTS
2

The focus of this application is the ERDF
hazardous/dangerous waste. Support units will
document. Current ERDF conceptual design does
impoundments.

trench, which will manage
be discussed in a separate
not include the use of surface

9- -4.5 INCINERATORS

The focus of this application is the ERDF
hazardous/dangerous waste. Support units will
document. Current ERDF conceptual design does
incinerators.

trench,
be disc
not inc

which will manage
ussed in a separate
lude the use of

4.6 LANDFILLS

Under the 40 CFR 264.552 and WAC 173-303-646, specifically under the
regulations defining the expanded CAMU concept [40 CFR 264.552(a)(1) and (2)

-and WAC 1713-303-646(4) (b) -and (c)], -a _CAMLis not considered a land di sposal
unit landfill, or-a unit automatically--subject to the MTRs.-Therefore, the
specific requirements for the design and operation of hazardous/dangerous
waste landfills do not apply to the ERDF trench. However, hazardous/dangerous
waste will be managed at the LKU[.

4.7 LAND TREATMENT

The focus of this application is the ERDF
hazardous/dangerous waste. Support units will
document. Current ERDF conceptual design does
treatment.

trench, which will manage
be discussed in a separate
not include the use of land

-4.8- mpIELAmrnEv uNITS

The nonland-based ERDF support units, described in Section 4.14, that are
physically located within the proposed CAMU will maintain their separate
regulatory identity. Information regarding applicable design, operation, and
permitting (if required) for these units will be submitted to the appropriate
regulatory authorities in a separate document(s).

4.9 DRIP PADS

The foca of _this appl-ication is the _ERDE
hazardous/dangerous waste. Support units will
document. Current ERDF conceptual design does
pads.

_trench, wbtck will manage
be discussed in a separate
not include the use of drip

940612.1900

3
4
5
6
7
8

4-4



DOE/RL-94-40, Rev. 0
06/94

T- 4.10 AIR EMISSIONS STANDARDS FOR PROCESS VENTS
2
3 The requirements for air emissions standards for process vents do not
4 apply to the design or operation of the ERDF trench. This is because the ERDF
5 trench or support units will not operate process vents associated with
6 distillation, fractionation, thin-film evaporation, solvent extraction, or air
7 or steam stripping-operations that manage hazardous waste with organic
8 constituents.
9

10
11 4.11 AIR EMISSIONS STANDARDS FOR EQUIPMENT LEAKS
12
13 The requirements for air emissions standards for equipment leaks as
14 specified in 40 CFR 264, Subpart BB, do not apply to the design or operation
15 of the ERDF trench -because- the EROF trench and support units will not have
16 equipment operating that contains or contacts hazardous waste with organic
17 concentrations at or above 10 percent by weight. (This does not, however,
18 exclude the ERDF from applicable Clean Air Act of 1977 requirements before
19 acceptance of RCRA past-practice waste, as discussed in Chapter 13.0.)
20
21
22 4.12 FNVTRANMENTAI RESTnRATION DISPOSAL FACILITY TRENCH
23
24 The ERDF will manage remediation waste from remediation site activities
25 that may-contain both a hazardous/dangerous waste component and a radioactive
26 waste component. The ERDF trench design information presented in this section
27 is intended to provide sufficient information to enable the appropriate
28 regulatory authortty -to- demonstrate--that the ERUF -meets C-AMU decision criteria
29 in 40 CFR 264.552 and WAC 173-303-646.
30
31 The ERDF trench will have an average finished depth of 21.3 meters
32 (70 feet) that is constructed almost entirely below grade. The floor of the
33 trench is expected to be 305 meters (1,000 feet) wide and approximately
34 2,740 meters (9,000 feet) long. The side slopes of the trench will be
35 3 horizontal to 1 vertical resulting in an overall trench width of 433 meters
36 (1,420 feet) and a length of up to 2,871 meters (9,420 feet). The long axis
37 of the trench will be oriented east-west. General plan and cross-sectional
38 views of the ERDF trench are shown in Figures 4-1 and 4-2. Because the
39 remediation waste placed in the trench will be generated over a relatively
40 ong -time,-the -entire trench wi-- not -be constructed--at one time. Instead,
41 the construction of the trench and the installation of the liner system will
42 be conducted in stages as additional waste placement capacity is required. Up
43 to 21.4 million cubic meters (28 million cubic yards) of remediation waste
44 will be placed in the ERDF trench.
45
46 - The- remediation waste-i aced i-r the-ERDF- trench will be managed and
47 contained so as to minimize future releases to the extent practical through
48 the use of a double-liner system, a leachate collection, detection, and
49 monitoring system, and a run-on/run-off control system. Because specific
50 guidance for the design of CAMUs is not available, the proposed ERDF trench
51 design has drawn upon the technical requirements for the design of
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1 hazardous/dangerous waste land disposal units because these requirements
2 represent a well-documented, conservative approach to unit design.
3
4 As described in this section, the initial construction of the ERDF trench
5-- willI include the- use--of-a doub-le--i-red-trench, as mandated by the Tri-Party
6 Agreement, which includes many conservative design features. However,
7 research and studies are being and will be conducted to determine if
8 alternate, less costly designs, that also will meet the CAMU designation
9 requirements can be used for the ERDF trench. A request to modify the trench

10 design may occur in the future if an alternative design is developed and
11 adequate data are collected to show the new design meets the CAMU designation
12 criteria and provides an equivalent or greater level of protection. The
13 request would be submitted to the appropriate regulatory agency(s) for review
14 and-approval--before any Llhany in !nS lruUiol.

15
16 -_ -Thec--eptual desi- for the-ERDF trenh s-- based on OPAguidance for
17 the design, construction, and closure of hazardous/dangerous waste disposal
18 units. A conceptual design is presented because the definitive design, which
19 is in progress, for the ERDF trench is not complete. It should be recognized
20 that the information/details provided in this application present a clear
21 design/operational requirements baseline that demonstrates conformance with
22 the CAMU designation criteria. Additional details will refine or enhance the
23 performance of these design/operational requirements. The definitive design
24 will be prepared in accordance with the most current technical documents
25 (Section 4.0).
26
27 The definitive design activities will include the collection and analysis
28 -of-field-and-laboratory data,-preparation of design drawings and reports, and
29 preparation of construction specifications. The definitive design will be
30 submitted to the EPA and Ecology after regulatory approval of the ERDF, as
31 mandated in the Tri-Party Agreement.
32
33 A-CQA planmwill be developed for the ERDF trench as part of the
34- definitive design.- -The -GQA- plan will be submitted to the appropriate
35 regulatory authorities for review and approval before construction of the ERDF
36 trench.
37
38
39 4.12.1 List of Waste
40
41 The ERDF trench will manage remediation waste from several remediation
42 sites on the Hanford Facility. Remediation waste, as defined in 40 CFR 260.10
43 and WAC 173-303-040, includes all solid and hazardous/dangerous waste and all
44 media (including groundwater, surface water, soils, and sediments) and debris,
45 that contain hazardous/dangerous waste or that exhibit a hazardous/dangerous
46 waste characteristic, which are managed for the purpose of implementing
47 corrective action requirements under 40 CFR 264.101 and WAC 173-303-646(2)or
48 (3) and RCRA Section 3008(h). The remediation waste placed in the ERDF trench
49 may contain both a hazardous/dangerous waste component and a radioactive waste
50 component. A description of the remediation waste that will be managed in the
51 ERDF trench is provided in Chapter 3.0.
52
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1 The final total-volume of remediation waste to be placed in the-ERDF
2 trench cannot be determined precisely because the total volume of remediation
3 waste that will be generated is not yet known. However, the proposed ERDF
4 trench has been designed to accept up to 21.4 million cubic meters (28 million
5 cubic yards) of remediation waste. A majority of the remediation waste that
6 will be placed in the ERDF trench will be contaminated soil that will be
7 placed in bulk form. The trench also will receive waste in single-use
8 containers and waste debris that may require subsidence control measures to
9 eliminate void space before covering.
10
11
12 4.12.2 Liner System Exemption Requests
13
14 Although the conceptual design of the EROF trench includes the use of a
15 double-liner system, under 40 CFR 264.552 and WAC 173-303-646 and specifically
16 under the regulations defining the expanded CAMU concept [40 CFR 264.552(a)(1)
17 and (2) and WAC 173-303-646(4)(b) and (c)], a CAU is not considered a land
18 disposal unit, or considered a unit subject to the MTRs. Therefore, the
19 requests for liner system exemptions are not applicable to the ERDF trench.
20
21
22 4.12 linar System, General Items
23
24 This section provides a general description of the proposed liner system
25- that will be used to minimize the release of hazardous/dangerous waste,
26 hazardous/dangerous constituents, leachate, or hazardous/dangerous waste
27 decomposition products to the ground or surface waters from the ERDF trench.
28 As discussed previously, this design is based on current conceptual
29 engineering studies and this application will be expanded with actual design
30 data, definitive design drawings, design calculations, construction
31 specifications, and supporting documentation as this information becomes
32 available.
33
34 4.12.3.1 Liner System Description. The ERDF trench will be equipped with a
35 double-liner system and an -associated iaachate _tollection/leak detPction
36 system. As shown in Figure 4-3, the proposed liner system major components,
37 from bottom up, will consist of the following:
38
39 0 A low-permeability soil layer
40
4-1- - - A-secondary -iner consisting of a high-density polyethylene (HDPE)
42 geomembrane
43
44 * A leak detection/secondary leachate collection layer
45
46 - A primary liner consisting of a HDPE geomembrane
47
48 * A primary leachate collection layer
49
50 * An operations layer.
51
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1 -4.12-.3.31.1 -Secondary Liner System. The secondary liner system for the
2 ERDF trench will consist of a composite of the low-permeability soil layer and
3 a secondary HOPE geomembrane layer. The low-permeability soil layer will be a
4- 0.9-meter -(3=foot=J-thick-tayer of-a-stity rfne sanu soil amended by mixing
5 with bentonite. The soil layer will be constructed so that is has a hydraulic
6- conductivity-of 1x10~7 centimeters per second (3x104 feet per day) or less.
7 The low-permeability soil layer will be placed on the foundation materials
8 (native soils) beneath the trench. The upper surface of the low-permeability
9 soil layer will be rolled with a smooth steel drum roller before placement of
10 the secondary HOPE geomembrane.
11
12 - The- syn-thetic portion of the composite secondary liner system will
13 consist of a 60 mil (1.5 millimeter, 0.06 inch) HDPE geomembrane.
14 The geomembrane-wii- be -piaced directly on the compacted low-permeability soil
15 layer and will be textured to provide high-friction interface with adjacent
16 components to prevent slipping.
17
18 The leak detection/secondary leachate collection system will be located
19 immediately above the HOPE geomembrane of the secondary liner. The function
20 of the leak detection/secondary leachate collection system is to allow for the
21-dAtection and collection of any liquids that might migrate through the primary
22 liner. The design of the system creates a preferential flow path that directs
23 any fluids passing through the primary liner system to a sump (leachate
24 collection systems and sumps are described in more detail in Section 4.12.6).
25
26 The materials of construction for the leak detection/secondary leachate
27 collection- system-will-differ depending-on-the-location within the trench.
28 On the floor of the trench, the leak detection/secondary leachate collection
29 system will consist of a 0.3-meter- (1-foot-) thick gravel drainage layer
30 between two geotextile cushions. The bottom geotextile cushion will be placed
31 directly above the secondary HOPE geomembrane, and the top cushion will be
32 placed above the drainage layer. On the side slopes of the trench, the leak
33 detection/secondary leachate collection system will consist of an HOPE geonet
34 with a nonwoven geotextiTe thermally bonded to each side. This geocomposite
35 will be connected hydraulically to the gravel drainage layer to form the
36 -- entire-leak-detectionfsecondary leachate collection system.
37
38 The physical and chemical characteristics of the materials used to
39 construct the secondary liner system are described in Sections 4.12.5, 4.12.6,
40 and 4.12.7.
41
42 4.12.3.1.2 Primary Liner System. The primary liner will consist of an
43 HOPE geomembrane that will be placed over the secondary leachate collection
44 layer. This HOPE geomembrane will have a thickness of 60 mil (1.5 millimeter,
45 0.06 inch) and will be textured to provide a high-friction interface with
46 adjacent components to prevent slipping.
47
48 The primary leachate collection system will be located immediately above
49 the primary HOPE geomembrane, and below the operations layer on which waste is
50 placed. The function of the primary leachate collection layer is to prevent
51 leachate from standing on the primary liner by creating a preferential flow
52 path for all potentially contaminated fluids to flow to the primary sump
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1 (leachate collection systems and sumps are described in more detail in
2 Section 4.12.6).
3
4 The primary leachate collection system will be similar to the leak
5 detectinn/secondary leachate collection system described previously. On the
6 trench floor, the primary system will consist of a 0.3-meter- (1-foot-) thick
7 gravel drainage layer underlain by a geotextile cushion. This cushion is used
8 to prevent puncture of the underlying primary geomembrane. The gravel
9 drainage layer will be overlain by a geotextile filter/separator that prevents

10 overlying fine materials (from trench operations layers) from infiltrating
11 into the drainage layer. On the sidetslopes of the trench, the primary
12 leachate collection system will consist of an HDPE geonet with a nonwoven
13 geotextile thermally bonded to each side (the same configuration as the
14 secondary leachate collection system on the side slopes). This geocomposite
15 will be connected hydraulically to the gravel drainage layer to form the
16 entire primary leachate collection system.
17
18 Pipes may be included in the gravel drainage layer if a higher flow
19 capacity is required. If needed, these pipes will collect fluid entering the
20 drainage layer and transport the fluid to the primary sump. The size,
21 position, and need for this piping will be determined during the definitive
22 design process.
23
24 - The-phyiscal and -cemical charact-ristis of the materials used 
25 construct the primary liner system are described in Sections 4.12.5, 4.12.6
26 and 4.12.7.
27
28 4.12.3.1.3 Operations Layer. The primary liner system will be overlain
29 by a 0.9-meter- (3-foot-) thick operations layer. It is expected that the
30 material used for the operations layer will be predominantly granular in
31 nature. The operations layer will be placed as construction of the primary
32 liner progresses and will completely cover the primary liner. The operations
33- -lajer will be placed on-top of the geotextile separator on the floor of the
34 trench -and- n t-op of-the -primary- geoc-omposite drainage layer on the side
35 slopes. The purpose of the operations layer is to prevent mechanical damage

-- 36 to the liner system due to the movement of hauling and placing equipment, and
37- to protect th lo-permeability sotltlayerfrom frost damage. The physiral
38 characteristics and the source of the soil material to be used in the
39 operations layer will be determined during definitive design of the ERDF
40 trench.
41
42 4.12.3.2 Location of Seasonal High Water Table in Relation to Base of Liner.
43 The conceptual design of the ERDF trench indicates that the excavation depth
44 may have to be as deep as 26 meters (85 feet) below grade to provide an
45 average finished depth of 21 meters (70 feet) for the liner and sumps.
46 As indicated in Chapter 5.0, Section 5.3, the seasonal high water table is
47 located approximately 76 meters (250 feet) below the surface at the proposed
48 ERDF trench location. Water table depths are discussed in more detail in
49 Chapter 5.0, Section 5.3, of this application.
50
51 4.12.3.3 Loads on Liner System. The trench liner system will experience
52 several types of stresses during the construction, operation, and postclosure
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1 periods. The types of stresses are discussed in the following sections, along
2 with the types of calculations that will be used to evaluate the stresses.
3 In general, standard techniques for analyzing liner systems will be used
4 (e.g., EPA 1987b).
5
I 4.±.3.3.1 tresses From Installation or Construction Operations.
7 During installation of the liner, tension stresses can develop if the
S coefficient of friction of the liner materials is lower than the slope angle,
9-- The amount of -tens-ion wil depend on the material density, slope length, slope

10 angle, coefficient of-friction,-load transfer from overlying components, and
11 material thickness. During the definitive design, these factors will be taken
12- into account and the interface friction angles within the geosynthetic layers
13 will be specified sufficiently higher that the slope angle plus an appropriate
14 factor of safety. Both sides of the geomembranes will be textured (roughened)
15 to provide a high-friction interface with adjacent components to resist
16 slipping and reduce tension. Therefore, tension exerted on the geosynthetic
17 layers will not be of concern.
18
19 Equipment used during placement of the gravel leak detection/leachate
20- collection layers and the soil operations layer will transfer load to the
21 underlying liner components. The magnitude and areal extent of the load will
22 depend on eq-uipment weight and ground contact area, lift thickness, and
23 mechanical properties of the gravel and soil materials. Standard analytical
24 techniques (e.g., for pressures under footings) will be used to calculate
25 loads on the liner. Dynamic loads from construction vehicles traveling on the
26 access ramp also will be determined. These loads will be used to determine
2-7-- the required interface friction angles.
28
29 4.12.3.3.2 Stresses Resulting from Operating Equipment. Both30 onsrU~inaniinmntwill o30 construction-and -operating uimnt move on the upper surface of the

-31 -operations- layer. The maximum stresses on the liner will depend on which
32 equipment is heavier. Stresses exerted by both the construction and operating
33 equipment will be evaluated during definitive design. The actual operating
34 loads will be calculated using the same methods as for construction loads.
35
36 4.12.3.3.3 Stresses from the Maximum Quantity of Waste, Cover, and
37 Proposed Postclosure Land Use. After the ERDF trench is full, the trench
38 liner system will experience static load from the weight of the overlying
-39- waste and cover materials. The static load is expected to be higher on the
40 floor of the trench than on the side slopes because the waste is thicker over
41 the floor. The static load per- square meter-(square foot) of liner will be
42 calculated during definitive design. The exact liner materials specified in
43 the definitive design will be capable of supporting the static load without
44 failure. Adequate preparation of the trench foundation and adequate
45 compaction of the low-permeability soil layer also will help ensure that the
46 liner components can support the static load. It is anticipated that there
47 will be no postclosure land uses that would significantly increase the static
An 1... L .......40 load on tile liner systemII.
49
50 Dynamic stresses on the liner system would result primarily from ground
51 accelerations during seismic events. To determine whether a potential problem
52 exists, the yield acceleration for the liner system will be calculated using a
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1 stability method that can model the trench geometry and liner strength
2 (e.g., the Sarma method). The results will be compared to the Hanford Design
3 Base Earthquake (DBE), and the liner material selection will be altered if
4 required.

6 4.12.3.3.4 Stresses Resulting from Settlement, Subsidence, or Uplift.
7 Uplift is not considered to be a concern at the ERDF trench because the
8-- foundatinm-matertals-are expected to be sufficiently strong to resist any side
9 --slope movement and resulting bottom heave.
10
11 Regional subsidence, e.g., from groundwater or petroleum extraction, is
12 not expected at the ERDF because these resources either have not been
13 identified (petroleum) or are not used extensively (groundwater). Even if
14 present, regional subsidence probably would not cause significant stresses in
15 the liner system because the deformations would occur over such a large area
16- that strains at- any point in -the liner would be small. Fluctuations in the
17 groundwater level due to changes in groundwater recharge are also not expected
18 to be a concern because these changes will occur very slowly and the
19 groundwater table is at least 73 meters (240 feet) below ground surface.
20
21 Stresses on the liner system due to total and differential settlement of
22 th6e foULnludation materials are not considered to be significant. This is
23 because the foundation material is expected to exhibit a relatively high
24 density, that will prevent excessive settlement. In addition, the foundation
25 materials at the base of the trench previously will have been loaded with the
26 material excavated from the trench. The load caused by the remediation waste,
27 liner system and final cover is expected within the same range as the load
28 caused by the excavated material so that excessive settlement will not occur.
29
30 Settlement of the waste material within the trench could, over time,
31 produce downdrag forces on the side slopes and consequently cause tension in
32-- some--i-nar syste-mcomponents. The magnitude of tension is expected to be
33 small- due to the compaction of waste during placement and the use of textured
34 geomembranes on the side slopes. A detailed evaluation of waste settlement is
35 presented in the Engineering Study - Load/Deformation Characteristics of
36 Potential Waste Soils for the Environmental Restoration Disposal Facility
37 (DOE-RL 1994c).
38
39 4.12.3.3.5 Internal and External Pressure Gradients. Pressure gradients
40 across the liner system from either water or gas are expected to be negligible
41 for several reasons. First, the foundation materials and surrounding native
42 soils are expected to be relatively permeable and free draining. This will
43 prevent gas-pressure buildup and water buildup below the liner. Secondly, the
44 trench will be located substantially above the seasonal high water table
45 (refer to Chapter 5.0). This also will prevent buildup of water pressure
46 below the liner. Finally, the trench design, particularly the leachate
47 collection and removal system and the final cover (refer to Sections 4.12.6
48 and Chapter 11.0, Section 11.10.5.2) will prevent pooling of liquids on top of
49 the liner system.
50
51 4.12.3.4 Extent of Liner System. As shown in Figure 4-2, the double-liner
52 system will cover all soils underlying the ERDF trench. The liner system will
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-- - extend-up the s-ide slopes-of the trench -to the ground surface; therefore,
2 coverage of underlying soil is complete.
3
4 4.12.3.5 Liner System Exposure Prevention. As described in
5 Section 4.12.3.1.2 and shown in Figure 4-3, a 0.9-meter- (3-foot-) thick
6 operations layer will overlie the primary liner system throughout the entire
7 ERDF trench. The operations layer will be placed as construction of the
8 primary liner system progresses. Placement of the operations layer over the
9 entire liner system will be conducted in accordance with plans that will

10 ensure that no area of the liner system will be exposed to wind or sunlight
11 for extended periods. The 0.9 meter (3 foot) thickness of the operations
12 layer will be sufficient to protect the liner system from any erosional
13 forces, and will protect the low-permeability soil layer from frost damage.
14
15 It is possible that the time between construction of the entire liner
16 system and placement of the waste material could be a year or more. During
17 this time, the thickness of the operations layer could be reduced by erosional
18 forces such as wind and precipitation. Based on past experiences on the
19 Hanford Facility, wind erosion during storms can be expected to erode the
20 operations layer material. If the operations layer material chosen for the
21 ERDF trench is fine-grained and susceptible to wind erosion, dust suppressant
22 will be applied as needed to prevent wind erosion. Precipitation that falls
23---on the- operations -l-ayer might -cause gullying--on- the- -s-ide slopes. This type of
24 erosion will be easily detected during visual inspections and will be repaired
25 by placing and compacting additional material as soon as the damage is
26 observed. Visual inspection procedures for the trench are described in
27 Chapter 6.0, Section 6.2.
28
29
30 4.12.4 Liner System, Foundation
31
32- --- The following sections provide a description of the properties of the
33 ERDF trench liner system foundation materials.
34
35 4.12.4.1 Foundation Description. The foundation for the ERDF trench liner
36 system will consist of native soils. The average finished depth of the trench
37 with liner system will be approximately 21.3 meters (70 feet) below the ground
38 surface. To accommodate construction of the liner and sumps, the base of the
39 excavation may extend up to 26 meters (85 feet) below the ground surface.
40 Based on-the data that have been collected for site characterization, the
41 soils between the surface and depths ranging from 41 to 97 meters (135 to
42 319 feet) are predominantly fine to medium sand. Subsurface stratigraphic
43 cross-sections and grain-size curves have been prepared for the ERDF site in
44 the Engineering Study for the Trench and Engineered Barrier Configuration for
45 the Environmental Restoration Disposa7 Facility (DOE-RL 1993d). The grain-
46 size curves presented in this study indicate that from the surface to a depth
47 of 50 feet, the grain sizes generally range from silts (approximately
48 0.04 millimeter) to coarse sands (up to 5 millimeters). A detailed
49 investigation and assessment of the character of the subsurface materials at
50 the ERDF currently is being performed.
51
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1 4.12.4.2 Subsurface Exploration Data. As indicated previously, subsurface
2 site characterization of the ERDF is currently in progress. Much of the data
3 on the geologic, geotechnical, and hydrogeologic characteristics of the
4 subsurface material beneath the site were obtained during previous and/or
5 ongoing characterization investigations. These data are preliminary and will
6 be evaluated and incorporated into the definitive design of the ERDF trench.
7 This section presents a description of the currently existing subsurface test
8 data, and the data that will be collected for the design of the EROF trench.
9

10 -- --4.12.4.2.1 Test Pit Data. Test pit data are not required for the
11 definitive design of the trench and no test pits are planned as part of the
12 ERDF site investigations.
13
14 4.12.4-2-2--Borehole-Data.--Five borings have been drilled to groundwater
o- within the prupused boundaries of the ERDF. A limited number of additional

16 borings currently are being drilled to depths of 15.25 meters (50 feet) within
17 the ERDF boundaries. Soil samples have been collected from each boring and
18 subjected to a standard set of engineering laboratory tests to obtain data for
19 use during the definitive design. These tests, described in Section 4.12.4.3,
20 include the following:
21
22 * Natural moisture content using ASTM D-2216 (ASTM 1993)
23
24 Triaxial strength testing using ASTM D-4767 (ASTM 1993)
25
26 e Grain-size analysis using ASTM D-422 (ASTM 1993)
27

28 - Bulk density using standard laboratory techniques
29
30 - Calcium carbonate content using [ASTM D-4373 (ASTM 1993)]
31
32 - Conventionalsoi- samplng and in situ density testing using the
33 standard penetration test [ASTM 1586 (ASTM 1993)] using both the
34 standard [3.81 centimeters (1.5 inch)] and large [6.35 centimeters
35 (2.5 inch)] inside-diameter split tube samplers.
36
37 The data collected to date have not been included in this document
38 because it is preliminary and is not available in a format suitable for
39 publication. The site characterization data will be compiled and submitted to
40 the appropriate regulatory authorities at the completion of the ERDF site
41 characterization activities.
42
43 In addition to the current site characterization activities, the
44 character of the geologic material encountered during the actual excavation of
45 the trench will be observed and recorded. The observed character of the
46 foundation material encountered during the excavation will be compared to the
47 site characterization data to determine when unanticipated foundation
48 materials are encountered. If any unanticipated foundation materials are
49---encountered samples of-the-materials will be collected and analyzed as
50 appropriate.
51
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1 4.12.4.2.3 Borehole Geophysics. Because the depth of the base of the
2 ERDF trench is less than 30.5 meters (100 feet), conventional subsurface
3 investigation techniques (refer to Section 4.12.4.2.2) are feasible, and are
4 expected to provide adequate results for engineering design purposes.
5 Should the depth of the planned excavations increase as a result of the
6 definitive design, collection of geophysical data might be of greater use to
7 engineering evaluations and will be reconsidered.
8
9 4.12.4.2.4 In Situ Hydrologic Test Data. The native geologic materials

10 at the foundation level of the ERDF trench are unsaturated because the
11 materials are located substantially above the seasonal high water table and
12 consist of relatively permeable and free draining material. The test method
13 used to obtain in situ hydraulic conductivity data for the native materials at
14 the fmundatinn level is titled Hydraulic Conductivity, Diffusivity, and
15 Sorptivity of Unsaturated Soils (American Society of Agronomy 1986). The
16 preliminary results indicate a hydraulic conductivity of 5x10-4 centimeters
17 per second (10.6 gallons per day per square feet) at a depth of approximately
18 21.3 meters (70 feet).
19
20 Laboratory permeability tests are not planned for the native soil
21 material samples collected from the trench foundation zone.
22
23 4.12.4.2.5 Summary of Geologic Data. This section will be expanded as
24- necessary to include more detail when the current subsurface site
25 characterization studies are completed. The following general geologic
26 information is included to provide a context for the trench design
27 considerations.
28
29 The ERDF site is underlain by 159 to 177 meters (521 to 580 feet) of
30 suprabasalt sediments that rest on top of a--basalt (rock) unit. Because the
31 base of the excavation of the trench will extend to a maximum of 26 meters
32 (85 feet), the following discussion limits its presentation of general
33 geological data to depths extending to approximately 41 meters (135 feet)
34 (refer to Chapter 5.0 for additional details on site geology).
35
36 The Hanford formation is the uppermost geologic unit in the vicinity of
37 the ERDF. The Hanford formation is laterally extensive throughout the EROF
38 and ranges in thickness from 41 to 97 meters (135 to 319 feet) in the vicinity
39 of- -the -unit. As--proposed in the--conceptual design;-the ERBF-trench will be
40 constructed entirely within the Hanford formation.
41
42 The Hanford formation is divided into the following three facies:
43 (1) sand dominated, (2) gravel dominated, and, (3) silty. The sand-dominated
44 facies are the principal facies under the ERDF site. These facies consist of
45 fine- to coarse-grained sand and granule gravel displaying plane lamination
46 and bedding and, less commonly, plane bedding and channel-fill sequences in
47 outcrop. The laminated sand facies were deposited adjacent to main flood
48 channelways during the waning stages of flooding.
49
50 ------ The gravel--dorinated facies generally consist of coarse-grained basaltic
51 sand and granule-to-boulder size gravel. These facies are present in a
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1 relatively thin layer near the surface in the northern portion of the ERDF
2 site, but pinches out rapidly to the south.
3
4 The silty facies consist of thinly-bedded, plane-laminated and ripple
5 cross-laminated silt and fine-grained sand that commonly display normally
6 graded rhythmites. The silty facies were deposited under slackwater
7 conditions and in back-flooded areas.
8
9 Longitudinal sand dunes mantle the Hanford formation in the proposed ERDF

10 area. The height of these dunes is approximately 1.5 to 3 meters (5 to
11 10 feet). These dunes trend northeast-southwest, and were deposited after the
12 Pleistocene Epoch.
13
14 The uppermost aquifer system beneath the proposed trench is located
15 between 73 and 104 meters (240 and 340 feet) below the ground surface.
16 The aquifer system, that exists in an unconfined hydraulic condition, consists
17 of fluvial gravels of the Ringold Formation.
18
19 4.12.4.3 Laboratory Testing Data. The following sections describe the tests
20 that have been or currently are being conducted on the foundation material
21 samples collected from the boreholes.
22
23 4.12.4.3.1 Grain Size Analysis. The percentage of silt and clay size
24 material and the overall particle size distribution affects the engineering
25 characteristics of the foundation soil. Samples currently are undergoing
26 sieve analyses to separate coarse fractions and to determine the percentage of
27 fines i the material. One of several settling methods (hydrometer,
28 decantation, or pipette) will be used to analyze the distribution of the
29 fine-grained portion of the material [ASTM D-1140 and ASTM D-422 (ASTM 1993)].
30 Grain sizes will be classified according to the Unified Soil Classification
31 System.

33 -4.12.4.3-2 Calcium-Carbonate Analysis. Significant amounts of calcium
34 carbonate can increase the mass strength of the foundation material by
35 cementing the soil particles together. Conversely, dissolution of calcium
36 carbonate in a cemented soil could weaken the material. At the ERDF, calcium
37 carbonate is expected to have a negligible to slightly beneficial effect
38 because of increased, but local ,cementation. Areas of potenttal strength or
39 weakness due to the presence of calcium carbonate will be evaluated during the
40 field investigations described in Section 4.12.4.2.2. The potential for
41 dissolution under the trench is considered almost nonexistent because surface
42 infiltration will be stopped by the overlying liner system. Calcium carbonate
43 content using ASTM D-4373 (ASTM 1993) currently is being determined on samples
44 collected from boreholes; however, no additional special investigations have
45 been conducted and none are planned.
46
47 4.12.4.3.3 Natural Moisture Content. Samples currently are being
48 analyzed for natural moisture content using ASTM D-2216 (ASTM 1993).
49 The results of these analyses will be used to determine whether the moisture
50 content in the natural soils underlying the trench will present stability or
51 operational problems during trench -excavation,- construction, and waste
52 placement activities.
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1 4.12.4.3.4 Hydraulic Conductivity Test Data. Laboratory permeability
2 tests are not planned for the native soil material samples collected from the
3 trench foundation zone. These materials are unsaturated and are relatively
4 permeable and free draining.
5
6 4.12.4.3.5 Mineralogy and Geochemical Test Data. Mineralogy and
7 geochemical tests are expected to be of limited value for the design of the
8 ERDF trench. Therefore, these tests are not planned at this time.
9 If engineering design requires mineralogy or geochemical test data, the

10 appropriate test will be conducted on samples collected from the boreholes.
11 If needed, potential tests could include the following:
12
13 a Petrography and mineralogy
14 * X-Ray diffraction analyses
15 * X-Ray fluorescence analyses
16 * Cation exchange capacity
17 0 Total carbon/inorganic carbon analyses.
18
19 4.12.4.3.6 Triaxial Strength Test Data. The strength of the soil
20 materials that form the foundation of the ERDF trench is important in
21 determining the stability of the trench slopes. The samples of the silty fine
22 sand collected during site characterization are undergoing triaxial strength
23 tests [ASTM 4767 (ASTM 1993)]. The data will be used to conduct slope
24 stability-analyses-during definitive design of the ERDF trench.

26 4.12.4.3.7 Geotechnical Data to be Collected During Site Investigations.
27 Table 4-2 summarizes the proposed data requirements and the methods that have
28 been, or currently are being, used to obtain the information necessary to
29 complete the foundation evaluation. These data requirements could be revised
30 as the final design of the trench is prepared.
31
32 4.12.4.4 Engineering Analysis. The foundation will be required to support
33 the liner system and overlying waste and cover materials without excessive
34 settlement, compression, or uplift that could damage the liner. This section
35 describes the design approach required tn Aticfv these criteria.
36
37 4.12.4.4.1 Engineering Design Data. No in situ density, strength, or
38 deformability test data are available from existing site investigations.
39 A full suite of engineering data will be collected during field and laboratory
40 investigations (Sections 4.12.4.2 and 4.12.4.3). The data will be used during
41 the definitive design of the ERDF trench. The proposed suite of field and
42 laboratory investigations are presented in Table 4-2.
43
44 4.12.4.4.2 Settlement Potential. Because the native soils are granular
45 and relatively free-draining, consolidation is not expected. Therefore, it is
46 likely that foundation deformation essentially will be elastic and will occur
47 during waste placement and cover construction. The foundation soil appears to

- 48 be- relati-vel-y dense, and the-side slopes will -be -relatively fl-t. In
49 addition, the foundation materials at the base of the trench will have
- o previousi yzbeen Toadedmtthe-material-excavated from the t.rench. As a
51 result, problems with differential settlement between the floor and the side
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1 slopes are not expected and no further testing related to settlement will be
2 cnducted.9 V rnuur nrI

3
4 . 4.12.4.4.3 Bearing Capacity. Bearing failure of the foundation soils is
5 not expected to be a problem because the total load from the maximum quantity
6 of waste, cover material, and future land uses is not expected to be higher
7 than the load from the oriqinal material excavated from the trench. In
8 addition, the strength of the foundation material is' expected to exceed the
_9strength of theilow-permeability-soil layer tbat-will be placed directly above
10 the foundation material. As indicated in Section 4.12.5.5.4, the strength of
11 the low-permeabllity soil layer will be determined for the loads expected on
12 the trench liner system. Bearing capacity of the foundation will be analyzed
13 only if the results of the triaxial strength tests of the foundation materials
14 is lower than expected. If necessary, standard bearing capacity analyses will
15 be performed on the foundation materials to confirm that the foundation will
16 not fail.
17
18- 4.12.4.4.4 Stability of Trench Slopes. As part of the definitive
19 design, slope stability analyses that evaluate circular and noncircular
20 failure surfaces will be performed to confirm that safety factors are adequate
21 for the proposed trench side slope design (3 horizontal to 1 vertical). Based
22 on the preliminary data concerning the subsurface soils at the ERDF, it is
23 expected that the proposed slopes will be stable.
24
25 Both circular and noncircular analyses will provide yield accelerations
26 that will be adjusted for allowable displacements and damping to estimate
27 corresponding ground surface accelerations. Seismic data from the Hanford
28 Facility will be used to determine the probability of exceeding these
29 accelerations and, hence, the risk of earthquake damage.
30
31 Recent studies indicate that regional seismicity is low and that the
32 probability of exceeding even the relatively low acceleration of 0.05 the
33- acceleration of gravity {0.5 meter per second per second- (1.6 feet per second
34 per second) is only 0.002 per year (WHC 1994a; Youngs et al. 1985). Hence,
35 the risk of damage is considered to be small and it is not believed that any
36 measures will need to be incorporated in the final design solely to withstand
37 seismic events.
38
39 With respect to the stability of liner components on the side slopes of
40 -the trench,-the low-permeability' soi layer wi1l be placed directly on the
41 native soil subgrad=. The low-permeability soil layer is expected to have
42 significant cohesion and a moderate friction angle, thus it should be
43 adequately stable on the proposed side slopes. The geosynthetics will be
44 placed on top of the low-permeability soil layer and, in general, will need to
_45 supportutheir-own weight, as-well as the-weight of overlying materials. Based
A6 -on-pas t cvperience on the-Hanford-Faci-1ty,-this eight m-st 'ikLy' will be
47 within acceptabl eIimits -of the--typic-al- strengths of these materials
48 (DOE-RL 1989). Required interface shear strengths will be calculated as part
49 _of-the-definitive-designof the trench and will be used in the geosynthetic
50 selection process. The materials will be chosen so that the interface
51 friction angles are sufficiently higher than the slope angle with an
52 appropriate factor of safety.
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1 The present conceptual design includes a 0.9-meter- (3-foot-) thick
2 operations layer covering the entire trench, including the side slopes.
3 The operations layer should be easy-tG place and maintain, based on the
4 relatively flat slope (3 horizontal to 1 vertical), and the anticipated
5 internal friction angle of this material, and the friction angle with the
6 underlying geocomposite layer.
7
8 4.12.4.4.5 Potential for Excess Hydrostatic or Gas Pressure. Before
9 placement of waste in the-ERDF trench -excess hydrostatic pressure in the

10 foundation materials under the liner system could result in uplift and damage.
11 Problems due to hydrostatic pressure are not expected for the following
12 reasons.
13
14 * Infiltration of precipitation is very low on the Hanford Facility,
15 therefore, the upper 77 meters (250 feet) of unconsolidated material
16 (in the 200 Areas Plateau) normally is unsaturated.
17
18 * Properly designed anchor trenches will be constructed at the top of
19 the ERDF trench to prevent water from infiltrating under the
20 geomembranes at the top of the excavation.
21
22 * The native soils forming the foundation are relatively permeable and
23 the water table is located at a considerable depth beneath the trench
24 (Section 4.12.3.2). Therefore, any infiltration of surface water at
25 the edge of the trench is expected to travel predominantly downward,
26 rather than collecting under the excavation itself.
27
28 4.12.4.4.6 Seismic Conditions. Potential hazards from seismic events
29 include faulting, slope failure, and liquefaction. Disruption by faulting is
30 not considered a significant risk because no major faults have been identified
31 ir the vicinity-f' the ERDF. The only fault on the Hanford Facility that has
32 shown evidence of movement within the past 13,000 years is the fault at Gable
33 Mountain, which is approximately 8-kilometers (5 miles) north of the ERDF
34 (WHC 1994a). The potential for slope failure due to seismic events will be
35 determined as discussed in Section 4.12.4.4.4. Liquefaction occurs in loose,
36 poorly graded granular materials that are saturated and subjected to shaking
37 from seismic events. Saturated soils are susceptible because of high dynamic
38 pore pressures that temporarily lower the effective stresses. During this
39 process, the soil particles are rearranged into a more dense configuration,
40 with a resulting decrease in volume. The foundation materials at the ERDF are
41 not considered susceptible to liquefaction because the materials are
42 relatively well-graded, unsaturated, and relatively dense. This will be
43- confirmed by field testing as described previously (refer to Table 4-2).
44
45 4.12.4.4.7 Subsidence Potential. Subsidence of undisturbed foundation
46 materials is generally the result of fluid extraction (water or petroleum) or
47 mining. Neither petroleum nor economic minerals are believed to be present in
48 the sediments (i.e., those sediments whose deformation could cause subsidence
49- at the ground surface) beneath the ERDF. Potential groundwater resources
50 exist below the trench, but it is not likely that these resources will be used
51 in the future. Fluctuations in the groundwater level due to changes in
52 groundwater recharge also are not expected to be a concern because these
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1 changes will occur very slowly and the groundwater table is very deep.
2 In addition, even if these sediments beneath the ERDF were to consolidate
3 because of fluid withdrawal, the depth at which the consolidation could occur
4 most likely would produce a broad, gently sloping area of subsidence. This
5 form of subsidence of the foundation materials would not cause significant
6 - strains ia the trench liner system. Consequently, the potential for
7 subsidence-related failures is expected to be negligible.
8
9 4.12.4.4.8 Sinkhole Potential. Wells completed in the area of the
10 proposed ERDF trench have not identified any soluble materials in the
11 foundation soils or underlying sediments. Additionally, basaltic rock, which
12 underlies the trench at depths of approximately 159 to 177 meters (521 to
13 580 feet), is not amenable to sinkhole formation. Therefore, the potential
14 for sinkholes is considered negligible.
15
16
17 4.12.5 Liner System, Liners
18
19 The following sections contain information concerning the synthetic
20-- liners -in the proposed system.
21
22--4.12.5.1 Synthetic Liners. The conceptual liner system described in
23 Section 4.12.3 and shown in Figure 4-3 includes several layers of geosynthetic
24 material-s such -as geotextiles, geonets, and nonmembranes. These components
25 will be selected during the definitive design process on the basis of
26 performance requirements related to the trench geometry, waste compatibility,
27 and material properties of soil components of the liner system. Because these
28 factors have not been defined to date, the following discussion emphasizes the
29 selection criteria for geosynthetics, as opposed to specific details on a
30 selected geosynthetic. Detailed material specifications, including
31 dimensional, chemical, strength, hydraulic, and other pertinent properties
32 will be established during the definitive design process.
33
34 4.12.5.1.1 Geotextiles. The primary use of geotextile fabrics at the
35 ERDF trench will be as components of the primary leachate collection and
36 drainage system and the leak detection/secondary leachate collection system.
37
38 In the primary leachate collection and drainage system, a geotextile
39 layer will be placed directly on top of the drainage layer to prevent fine
40 material from the operations layer from infiltrating and clogging the primary
41 leachate collection and drainage system. On the floor of the trench, where a
42 gravel layer will be used as the primary drainage layer, this separation will
43- t-accomplishedtby placinwg a single layer of the geotextile filter/separator
44 directly on top of the gravel drainage layer to prevent infiltration of fine
45 particulates (Figure 4-3). This geotextile layer also will provide support so
46 that the poorly graded, cohesionless gravel drainage layer is not pushed aside
47 or worked into the bottom of the operations layer. A second geotextile layer
48-- will be _p4aced at- the base nf tha gravel drainage layer of the primary
49 leachate collection system. This geotextile will act as a cushion to prevent
50--th-e gravel from puncturing the underlying primary HDPE geomembrane.
ri

940612.1900 4-19



DOE/RL-94-40, Rev. 0
06/94

I On the side slopes of the trench, where a geonet will be used as the
2 primary drainage layer, the geotextiles will be thermally bonded to each side
3 of an HDPE geonet drainage layer to form a geocomposite (Figure 4-3).
4 The geotextiles of the geocomposites will act as a filter to prevent fine
5 materials from the operations layer from clogging the geonet. In addition,
6 the geotextiles form a cushion to protect the primary geomembrane and provide
7 a high strength interface as the geotextile interlocks with the asperities on
8 the textured geomembrane.
9

10 For the leak detection/secondary leachate collection system, geotextile
11 layers again will be placed immediately above and below the drainage layer.
12 On the floor of the trench where a gravel layer will be used to provide the
13 secondary drainage layer, the geotextiles will provide puncture protection for
14 the adjacent geomembranes. On the side slopes of the trench where a geonet
15 will be used as the secondary drainage layer, the geotextiles again will be
16 thermally bonded to each side of the geonet to form a geocomposite.
17 The geotextiles will act as a filter (in the event of a leak in the
18 geomembrane), as a cushion layer to protect both the underlying secondary
19 geomembrane and the overlying primary geomembrane, and as a high strength
20 interface component of the drainage layers.
21
22 The following factors will be considered in selecting the geotextile.
23
24 * The apparent opening size will be appropriate for separating the
25 operations and gravel drainage layers. The apparent opening size will
26 be determined by the manufacturer using standard analytical methods
27 such as ASTM D-4751 (ASTM 1993).
28
29 * The cross-plane hydraulic conductivity (permittivity) will be
30 sufficient -to -allow water to move freely from the soil backfill and
31 operations layer into the drainage layers. Permittivity is determined
32 by the manufacturer and will be confirmed by evaluating the

34
35 * The strength (puncture resistance) and thickness of the geotextile
36 will be determined by the manufacturer using standard analytical
37 methods such as ASTM D-4833 (ASTM 1993) and ASTM D-5199 (ASTM 1993)
38 for thickness.
39
40 * The geotextile material will be chemically compatible with the soil
41 environment and any leachate from the waste. Compatibility will be
42 determined by either evaluating manufacturer's test data, or by
43 obtaining the results of compatibility tests previously conducted on
44 the Hanford Facility. Results of EPA 9090 tests previously conducted
45 onthe Nanford Facility are-available in the following documents:
46 9090 Test Results (WHC 1991a); and Liquid Effluent Retention Facility,
47 9090 Testing (WHC 1990).
48
49- -Based on-present design-concepts-and-typical pronerties of commercially
50 available geotextiles, performance requirements related to other factors
51 (i.e., strength, endurance, weathering, etc.) are expected to be easily
52 satisfied. Manufacturer's test data will be evaluated to confirm that the

940612.1900 4-20



DOE/RL-94-40, Rev. 0
06/94

1 reported results are accurate. If a required property is not evaluated by the
2 manufacturer, standard test methods (such as ASTM) will be used to determine
3 the parameter.
4
5 If possible, protective, and cost effective, the same geotextile will be
6 used above and below the gravel drainage layers (in the primary and secondary
7 leachate collection systems) to simplify testing, procurement, and
8 installation.
9

10 4.12.5.1.2 Geonet. A geonet will be used to provide both the primary
11 and secondary drainage layers on the side slopes of the trench. The geonet
12 drainage layers will be located above both the primary and secondary
13 geomembrane liners on the side slopes of the trench (Figure 4-3). An HDPE
14 geonet with a nonwoven geotextile thermally bonded to both sides will form a
15 geocomposite. The geonet layers will provide flow paths for leachate
16 collected on the side slopes of the trench. The geonets will be connected
17 hydraulically to the gravel drainage layers in the secondary and primary
18 leachate collection systems, so that leachate will flow from the geonet
19 drainage layer to the gravel drainage layer, through the gravel to the primary
20--and secondary sumps.- -Geonets typically-have high in-plane and cross-plane
21 transmissivities, that are particularly important for the leak
22 detection/secondary leachate collection and removal system where rapid
23 detection of leachate is desirable and the expected volume is relatively

I4 sall.

25
26 In the conceptual design, HDPE was chosen as the candidate geonet
27 material. The HDPE is expected to be more chemically resistant to leachate
28 than most other materials. The following considerations will be included for
29 the final selection of the geonet material during definitive design.
30
31 * The transmissivity of the geonet will be sufficient to accommodate
32 expected flow volumes. To ensure this, the geonet will not compress
33 excessively under the weight of the overlying waste, fill, and cover.
34 The transmissivity of the geonet under different loads will be
35 established by the manufacturer using standard methods such as
36 ASTM D-4716 (ASTM 1993). The transmissivity determined by the
--37- - manufacturer will be used as part of the definitive design of the
38 liner system.
39
40 - The geonet material will be chemically compatible with the soil

- 41----- -environment-and any leachate- from the waste. The HDPE has been
42 selected as the candidate geonet material because it is the most
43 chemically compatible material available and because the ERDF waste
44 acceptance criteria will be based on chemical compatibility with HDPE.
45
46 4.12.5.1.3 Geomembrane Liners. A geomembrane liner will be installed
47 under both the primary leachate collection system and the leak
48 detection/secondary leachate collection system (Figure 4-3). The geomembranes
49-- wttt-act -as -barriers- to the -percolation -of leachat-e out of the EROF trench.
50 Note that the secondary geomembrane will be placed over a low-permeability
51 soil layer to form a composite liner.
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1 In the conceptual design, HOPE was chosen as the candidate geomembrane
2 material because HDPE has relatively high strength and is more chemically
3 resistant to most substances than other liner materials and, because the ERDF
4 -waste acceptance _criterla wilLbe -based onhemical compatibility with HOPE.
5 The primary consideration for geomembrane membrane liner selection is
6 compatibility with the leachate because the strength and other properties
7 should be adequate if the HOPE does not deteriorate from leachate attack. As
8 described-in the- following scatin, data regarding the geomembrane
9- liner/leachate compatibility will be determined either by reviewing
10 manufacturers test data or by obtaining the results of compatibility tests
11 previously conducted on the Hanford Facility.
12
13 4.12.5.2 Synthetic Liner Compatibility Data. The conceptual design of the
14 ERDF trench indicates that HOPE is the material of choice for the geomembrane
15 and geonet components of the liner system. As described in Chapter 3.0,
16 Section 3.3, one of the factors in determining the waste acceptance criteria
17 for the ERDF will be protection of the integrity of the trench liner system
18 from potentially damaging types and concentrations of chemical constituents in
19 both the waste and leachate generated from the waste. As a result, waste with
20 constituents or properties at levels that are considered incompatible with the
21 HOPE liner materials will not be accepted for placement in the ERDF.
22
23 At-present, -it- is anticipated that the compatibility of the HOPE liner
24 material with the waste constituents and properties, and with the leachate
25 that will be generated by the waste, will be determined using manufacturer's
26 literature, the results of manufacturer's testing, or by obtaining the results
27 of compatibility tests previously conducted on the Hanford Facility. Results
28 of EPA 9090 test previously conducted on the Hanford Facility are available
29 (WHC 11997a WC inna'

30
31 The DOE-RL may determine, at some point in the future, that waste types
32 for which there is no existing compatibility data require placement in the
33 ERDF trench. The compatibility of the new compounds with the liner system
34 components will be evaluated on a case-by-case basis as required (e.g., review
35 by a qualified chemist for similarity with compounds whose effect on HOPE is
36 known).
37
38 4.12.5.3 Synthetic Liner Strength. The synthetic liner components will be
39 subjected to stresses- from several saurces over the life of the ERDF trench.
40 The components will be selected and the trench will be designed to prevent
41 failure that would compromise the ability of the liner system to contain the
42 waste. The strength values used in the various definitive design analyses
43 will be the manufacturer's reported value from strength tests (puncture
44 resistance [ASTM D-4833 (ASTM 1993)] and thickness tests [ASTM 5199
45 (ASTM 1993)]) performed by the manufacturers. An appropriate factor of safety
46 will be incorporated into the liner system design to account for long-term
47 stresses.
48
49 The types of stresses and design approaches identified at the present
50 time are described in the following sections. Other types of stresses and
51 design approaches may be identified and addressed during the definitive
52 design.
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1 4.12.5.3.1 Self-Weight. The interface friction angles within the
2 geosynthetic layers will be specified sufficiently higher (including an
3 appropriate factor of safety) than the slope angle so that there will be no
4--tensiona-lstresse-s in the liner due to self-weight. Consequently, it is not
5 anticipated that any special design approaches will be required to account for
6 stresses due to self-weioht.
7
8 4.12.5.3.2 Weight of Overlying Material. On the side slopes, the weight
9 of the operations layer will be supported in part by the geosynthetic liner

10 system. The interface friction angles within the geosynthetic layers will be
11 specified sufficiently higher than the slope angle (including an appropriate
12 factor of safety) so that tensile stresses due to overlying loads will not be
13 occur. This allows the operations layer to be placed on the sideslopes of the
14 trench without changing the factor of safety.
15
16 When the ERDF trench is full and the cover is in place, the liner system
17 will experience a certain amount of static load from the overlying waste,
18 fill, and cover materials. Potential failure modes from this type of loading
19 include excessive compression of the geonets and puncture of the flexible
20 membrane liners. Geonets will be selected to provide adequate drainage under
21 load (Section 4.12.5.1.2). The secondary geomembrane will be bedded on a
22 smoothlow-permeability-soil and-covered by a geotextile cushion. The primary
23 geomembrane will be sandwiched between two geotextiles. Therefore, the
24 potential for puncturing the geomembrane liners is minimal. Adequate
25 long-term strength and stiffness of these geosynthetics will be determined
26 from standard analyses using appropriate factors of safety.
27
28 4.12.5.3.3 Operational Stresses. Operational stresses are imposed
29 primarily by equipment operating on top of the liner system during both
30 construction and waste placement.
31
32 Construction procedures for-spreading and compacting the operations layer
33 will use low-ground-pressure bulldozers, careful blading techniques,
34 smooth-drum vibratory rollers, and minimum required thicknesses of soil under
35 construction equipment to reduce the stress on the liner and minimize the risk
36 of damage. These techniques are discussed in more detail in Section 4.12.7.
37 Techniques for placing the gravel drainage layers will be similar. In
38 -addition, the waste-will be placed-in such a way to minimize downdrag forces
39 at the toe of the sideslopes.
40
41 During waste placement, the 0.9-meter- (3-foot-) thick operations layer
42 will provide adequate protection on the floor, side slopes, and access ramp of
43- the trench (Section 4.12.3.5). The operations layer will be placed (as trench
44 construction progresses) over the entire trench before filling operations
45 begin.
46
47 4.12.5.3.4 Thermal Stresses. Geosynthetics have relatively large
48 coefficients of thermal expansion and therefore can undergo significant
49 dimensional changes from ambient temperature variations. Sufficient slack
50 will be maintained during the installation of the geomembranes to prevent
51 excessive stress before placement of the operations layer. The 0.9-meter-
52 (3-foot-) operations layer that will be installed after the geomembrane is
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1 placed will provide adequate insulation to minimize the stress due to thermal
2 expansion. An assessment of the adequacy of the operations layer in
3 minimizing thermal stresses in the liner before waste placement will be
4 conducted during definitive design.
5
6 4.12.5.3.5 Settlement Stresses. As the waste and backfill settle, the
7 liner components on the side slopes could experience tension in response to
8 downdrag forces. The amount of tension will depend on the amount of
9 settlement. The magnitude of the settlement and resulting tension during

10 waste placement is expected to be minimal because of the compaction and/or
11 subsidence control measures conducted as waste is placed during trench
12 operations. Sufficient compaction will be accomplished by operating vibratory
13 compaction equipment over the deposited waste. With these operations, it is
14 expected that the liner system will accommodate the residual small settlements
15 that may occur, because geosynthetic materials are typically quite flexible
16 and can strain significantly without compromising their function. Settlement
17 potential will be evaluated during the definitive design process when the
18 waste and backfill characteristics are defined more completely.
19
20 As described in Section 4.12.4.4.2, consolidation of the foundation is
21 not expected because of the dense nature of the foundation soils, and the fact
22 that the foundation soils have been previously loaded by the soils removed
23 from the excavation. The load on the native foundation material due to the
24 weight of the waste and cover material will be approximately the same as the
25 load due to the overlying soil before excavation of the trench. Therefore,
26 -consolidation of the foundation is exnpctpd to have minimal effect on the
27 liner components.
28
29 4.12.5.3.6 Dynamic Stresses. The primary hazard with respect to dynamic
30 stresses is from ground accelerations produced by seismic events
31 (earthquakes). Partially filled trench cells will be most affected by these
32 events. The potential for disruption by faulting is not considered a
33 significant risk at this time because the only fault on the Hanford Facility
34 that shows evidence of movement within the past 13,000 years is the fault at
35 Gable Mountain. The Gable Mountain fault is located approximately
36 8 kilometers (5 miles) north of the ERDF (WHC 1994a).
37
38 Despite relatively high interface friction angles within the liner
39 system, displacements and damage (such as tearing of the flexible membrane
40 liner) could occur given sufficiently large magnitudes and frequencies of
41 shaking. However, the potential for this type of damage to the ERDF trench is
42 considered negligible because historical seismic activity on the Hanford
43 Facility has been low, and the probability of exceeding even the relatively
44 low acceleration of 0.05 times the acceleration of gravity [0.5 meter
45 (1.6 feet) per second per second] is only 0.002 per year (WHC 1994a; Youngs
46 et al. 1985). As stated in Section 4.12.3.3.3, during definitive design of
47 the ERDF, the yield acceleration for the trench will be calculated and
48 compared to the accelerations expected in the DBE. The materials specified
49 for the liner system may be modified if warranted by the results of the
50 analyses.
51
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1 4.12.5.3.7 Seams. Typically, geosynthetics are supplied in rolls
2 several meters (feet) wide. To cover the slopes and floor of the ERDF trench,
3 the material from several roTls will be joined together producing a large
4- number of--seams. Appropriate- saami-ng pracedures,- careful -workmanshi p by
5 specialists experienced in this technology, and effective third-party quality
6 assurance and quality control will produce seams that are stronger than the
7 surrounding material. An effective CQA program will be developed to ensure
8 the strength of the seams. The program will include destructive shear and
9 peel tests [ASTM D-413 and/or D-413 (ASTM 1993)] and nondestructive air lance

10 and vacuum box tests. The criteria for determining the adequacy of the seam
11 construction will be included in the CQA plan for the liner system discussed
12 in Section 4.12.7.

14 4.12.5.4 Synthetic Liner Bedding. The lowest synthetic liner is the
15 secondary HDPE geomembrane, which will be placed directly on the soil liner of
16 the low-permeability layer. The soil liner will consist of a silty fine sand
17 soil amended by mixing with bentonite. Larger particles will be excluded from
18 the soil layer because the larger particles might puncture the overlying
19 geomembrane. Additionally, the surface of the low-permeability soil liner
20 will be rolled with a smooth steel drum roller before placing the secondary
21 HDPE geomembrane. Consequently, the risk of this layer puncturing the
22 overlying geomembrane is considered negligible.
23
24 The bedding material for the primary geomembrane will differ depending on
25 its position within the trench. On the side slopes, the primary liner will
26 rest on the geocomposite that forms the leak detection/secondary leachate
27 collection system. The geocomposite will consist of an HDPE geonet with a
28 nonwoven geotextile thermally bonded to both sides. The geocomposite will
29 rest directly on the secondary geomembrane on the trench side slopes.
30
31 On the floor of the trench, the primary HOPE geomembrane will rest on a
32 geotextile cushion, which will separate the geomembrane from the underlying
33 gravel-drainage layer of the leak detection/secondary leachate collection
34 system.
35
36 The risk of puncture from above for both the primary and secondary
37 geomembrane will be reduced by two methods: (1) on the trench floor, a
38 geotextile cushion will be placed between the geomembranes and their
39 respective overlying gravel drainage layers; and (2) on the side slopes, a
40 geocomposite will be used between the two geomembranes and between the primary
41 geomembrane and the overlying operations layer.
42
43 The operations layer will provide a measure of protection for the
44 geomembranes from damage due to the operation of vehicles and waste placement
45 equipment in the trench.
46
47 4.12.5.5 Soil Liners. The ERDF trench will be lined completely with a
48 0.9-meter- (3-foot-) thick low-permeability soil layer placed on the
49 foundation materials (the subgrade) (Figpre 4-3). This layer will have an
50 in-place hydraulic conductivity of 1x10 centimeters per second (3x10 4 feet
51 per day) or less, and will act, in conjunction with the secondary HOPE
52 geomembrane, to inhibit leachate migration.
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1 The low-permeability soil layer will be constructed using a silty fine
2 sand soil amended by mixing with bentonite. It is anticipated that the soil
3 component of the soil/bentonite mixture will consist of silt or silty fine
4 sand excavated during construction of the trench. The soil will be mixed with
5 the bentonite before placement during construction of the low-permeability
6 layer. The optimum percentage of bentonite will be determined during
7 definitive design of the liner systems.
8
9 The native soil will be mixed with enough7 bentonite to lower the
10 hydraulic conductivity of the mixture to 1x10 centimeters per second
11 (3x10 4 feet per day) or less at the minimum design density. The percentage
12 of bentonite will depend on the properties of both the soil and the bentonite
13 itself and will be determined by laboratory testing (particularly
14 moisture-density and permeability) of candidate mixtures.
15
16 To ensure that the soil layer achieves a hXdraulic conductivity less than
17 or equal to 1x10 7 centimeters per second (3x10~ feet per day), the
18 soil/bentonite mixture will be placed in lifts of limited thickness (to be
19 defined in the CQA plan) on the underlying foundation materials and compacted
20 to the appropriate specifications. The optimum moisture content, density, and
21 compaction requirements of the low-permeability soil layer will be determined
22 during definitive design of the liner systems. A-discussion of specific
23 testing that might occur to determine the soil properties is included in
24 Section 4.12.5.5.1.
25
26 4.12.5.5.1 Material Testing Data. To perform the engineering analyses
27 required to determine whether the soil/bentonite mixture proposed for use in
28 constructing the low-permeability soil layer will meet the liner system design
29 criteria and to develop construction specifications, a variety of laboratory
30 tests-wili-be performed on the native soil material and the admix material.
31 The laboratory tests could consist of the following (note that other tests
32 could be added, or the following list could be revised, based on final design
1 12riteria):
34
35 * Atterberg limits using ASTM D-4318 (ASTM 1993) for classification and
36 qualitative engineering analyses of the soil/bentonite admix and any
37 cohesive soils found in the soil component. Atterberg limits will not
38 be conducted on the silty-fine sands used in the admix.
39
40 e Particle-size distribution using ASTM D-422 (ASTM 1993) for
41 classification and qualitative engineering analyses of the silty-fine
42 sand component of the admix
43
44 * Moisture-density relationships using ASTM D-1557 (ASTM 1993) for
45 establishing field compaction specifications and preparing samples for
4&- other tests. The moisture-density relationships will be performed on
47 the soil/bentonite admix only.
48
49 - Permeability using ASTM D-5084 (ASTM 1993) to confirm design criteria
50 and to establish (in conjunction with moisture-density data) field
51 compaction specifications for the soil/bentonite admix material
52
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1 * Strength parameters using ASTM D-2850 and D-3080 (ASTM 1993) to
2 provide values for engineering analyses involving low-permeability
3 liner system stability
4
5 * -Consolidatiown behavior using ASTM D-2435 (ASTM 1993) to provide data
6 for engineering analyses related to subsidence.
7
8 With respect to dispersion of the soil material from flow through the
9 liner, the relatively high degree of compaction is expected to maximize the

10 bonding forces between the clay particles. Consequently, significant
11 dispersion -is-unlikely. With-respect to piping, calculated fluid velocities
12 in this very low-permeability material will be too low to move the soil
13 particles. Hence, piping is not considered a potential problem. At the
14 present time, no testing for dispersion or piping is planned. A detailed
15 analysis of dispersion and piping potential will be performed only if the
16 actual properties of the soil material indicate a potential problem.
17
18 During placement of the low-permeability soil layer, several field and
19 laboratory tests will be performed to confirm that the in-place properties of
20 this material meet the design specification (refer to Section 4.12.7). The
21 testing program might include (based on design specifications) the following:
22
23 e In situ density using the nuclear moisture/density gauge [ASTM D-2922
24 -------- (ASTM 1993)] to confirm that compaction (hence, permeability,
25 strength, and consolidation) requirements are being satisfied
26
27 e Laboratory tests for moisture content of soil liner samples using
28 ASTM D-2216 (ASTM 1993) to calculate actual dry densities and confirm
29 that placement specifications are being satisfied.
30
31 Once satisfactory compaction has been achieved, samples of the soil liner
32 will be collected using thin-wall tube samplers and taken to a laboratory
33 where permeability tests will be performed. The hydraulic conductivity of the
34 soil liner samples will be determined using ASTM D-5084 (ASTM 1993) to confirm
35 that in-place permeability is less than 1x10-7 centimeters per second
36 (3x10-4 feet per day).
37
38 Before constructing the low-permeability soil liner, a full-scale test
39 Dad wil- be-constructed usinq the proposed soil/bentonite admix, construction
40 equipment, and placem-ent techniques. This testing will be used to determine
41 the time constraints for placement, the optimum lift height, the required
42 number of passes to achieve compaction, and similar information necessary to
43 Pstahlish construction procedures.
44
45 In the foregoing discussions, the proposed test methods are presented for
46 illustrative purposes only and could be modified or replaced as appropriate
47 for site-specific conditions and information needs.
48
49 4.12.5.5.2 Soil Liner Compatibility Data. The issue of compatibility
50 between-the soil liner and the leachate relates to permeability changes in the
51 soil liner caused by physical (e.g., clogging, solution) and chemical
52 (e.g., ion exchange) interactions. An increase in permeability to above the
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I required minimum value [1x10,7 centimeters per second (3x10-4 feet per day)]
2 would dictate changes in the liner system design and/or materials to satisfy
3 regulations. At the present time, it is anticipated that the compatibility of
4 the soil liner material with the concentration and characteristics of the
5 waste constituents, and the potentially generated leachate, will be determined
6 by reviewing data from tests previously conducted on the Hanford Facility.
7 Results of compatibility tests previously conducted at the Hanford Facility
8 are available in the report titled Soil Liner/Leachate Compatibility Testing
9 in Support of Project W-025 Radioactive Mixed Waste Disposal Facility
10 (WHC 1992h).
11
12 4.12.5.5.3 W1 liner Thickness. The proposed 0.9 meter (3 foot)
13 thickness for the low-permeability soil layer of the EROF represents a
14 conservative design criteria for use in this type of facility. An engineering
15 evaluation of the adequacy of the soil liner thickness is not required and
16 will not be conducted.
17
18 4.12.5.5.4 Soil Liner Strength. The expected loads on the liner system
19 are discussed in Section 4.12.3.3. Significant stresses in the soil liner are
20 expected to result primarily from the weight of the overlying waste and cover
21 material. Stability of the side slope soil liner will be analyzed as
22 discussed in Section 4.12.4.4.4, using material properties derived from
23 laboratory tests as described in Section 4.12.5.5.1. A standard bearing
24 capacity analysis, also using material properties derived from the laboratory
25 tests, will also be performed for the low-permeability layer under operating
26 loads (e.g., construction equipment and waste placement equipment).
27 Instability should not be a problem given reasonably expected values of
28 cohesion and friction angle.
29
30 Strength of the low-permeability soil liner under postclosure loading
31 conditions will be evaluated using standard bearing capacity analyses with
32- --material--properties derived-during the laboratory testing program.
33
34 4.12.5.5.5 Engineering Report. An engineering report containing
35 descriptions and results of the testing and analyses described in
36 Section 4.12.5 will be prepared. This engineering report will be submitted
37 for review to the appropriate regulatory agencies.
38
39
40 4.12.6 Liner System, Leachate Collection/Detection System
41
42 The components of the primary leachate collection and removal system and
43 the leak detection/secondary leachate collection system and their position
44 within the overall liner system are shown in Figure 4-3. The purpose of the
45 primary leachate collection and removal system is to provide sufficient
46 permeability and storage volume to collect and retain for subsequent disposal,
47 in -a--timely--manner,-any--and all- fluids -falling on or moving through the waste
48 in the ERDF trench. The purpose of the leak detection/secondary leachate
49 collection system is to ensure timely detection, collection, and removal of
50 any liquids that migrate through the primary liner.
31
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1 Although the ERDF trench will be a single continuous trench, the floor of
2 the trench will be divided into leachate collection cells to allow for staged
3 construction and to minimize the amount of leachate generated during ERDF
4 trench operations. The use of cells also shortens the flow paths for leachate
5 and allows for the design and construction of multiple sumps of moderate size
6 rather than one or two very large sumps. The trench floor will be divided
7 into leachate collection cells that will be approximately 152 meters
8 (500 feet) on each side. Figure 4-4 shows the layout of the proposed leachate
9 collection cells.

11 Conceptual plans call for the development of the ERDF trench on a
12 cell-by-cell basis. Initially, a small number of cells (2 to 4) will be
13 excavated and lined. Additional cells will be excavated and lined as needed.
14 The amount of trench excavated always will exceed the amount lined by a margin
15 sufficient to safely separate future excavation and liner construction
16 activities from waste placement operations.
17
18 The primary and secondary liner and leachate collection systems within
19 each cell will slope to a sump area at the toe of the trench side slope. Two
20 separate and hydraulically isolated sumps will be located within the sump
21 area. One sump will be located above the primary geomembrane, and will
22 collect leachate flow from the primary leachate collection system. The second
23 sump will be located between the primary and secondary geomembranes, and will
24 provide leak detection and collection (refer to cross-section detail 4 on
25 Figure 4-4). The liner and leachate collection systems are described in
26 Section 4.12.3.
27
28 Riser pipes will lead from each sump up the side slope of the trench.
29 Submersible pumps will be lowered into position in each of the sumps through
30 the riser pipes.- The pumps will discharge into a gravity-drained pipe that
31 will lead to the leachate storage area. Gravity drainage will minimize the
32 possibility of leachate flowing back into the trench. Leachate levels in the
33 sumps will be monitored and used to control the pumps. Each leachate
34 collection area will have an independent control system located at the top of
35 the side slope. Instrument readings also will be transmitted to a central
36 station at the ERDF. The pumps will be installed in such a way that the pumps
37 can be removed for required maintenance or replacement. The capacity of the
38 pumps will be determined during definitive design, based on the capacity and
39 filling rate of the associated sump.
40
41 4.12.6.1 System Operation and Design. System operation and design
42 information is presented in the following sections.
43
44 4.12.6.1.1 Primary System. The side slopes and floor of the ERDF trench
45 have different primary leachate collection and removal system components.
46 On the floor of the trench, the system will consist of, from the bottom up, a
47 geotextile -cushion, a gravel drainage layer, and a geotextile
48 filter/separator. On the side slopes, the system will consist of an HDPE
49 geonet with a nonwoven geotextile thermally bonded to each side. In the
50 following-paragraphs,_the primaryleachate collection system on the trench
51 floor is discussed first, followed by an explanation of the system on the side
52 slopes, and information concerning the primary sump.
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1 4.12.6.1.1.1 Trench Floor. The primary function of the geotextile at
2 the base of the system is to provide a cushion to prevent the gravel drainage
3 layer from puncturing the underlying primary geomembrane. Leachate from the
4 overlying trench operations will be collected within the gravel drainage
5 layer. This layer will be 0.3-meters (1-foot) thick, and will be composed of
6 uniformly-graded fine gravel with a hydraulic conductivity of at least
7 0.01 centimeter per second (28 feet per day). Rounded to subangular gravel
8 particles will be used to avoid potential damage to the underlying primary
9 geomembrane. The median grain size will be established during definitive

10 design of the trench. The drainage layer will be designed to have adequate
11 capacity to function under the worst-case leachate collection scenario.
12 This scenario is the occurrence of the 25-year, 24-hour storm just after the
13 first waste is placed, while the remainder of the trench is open.
14 The 25-year, 24-hour storm represents a conservative DBE for run-on/run-off
15 control at the ERDF.
16
17 If preliminary analyses show that the gravel drainage layer alone is not
18 sufficient to remove the expected quantity of leachate generated by the
19 worst-case scenario storm (described previously), a drain pipe system could be
20 installed within the drainage layer to increase leachate flow capacity.
21 The pipe system will function to shorten the transit time to the primary sump
22 by reducing the flow path through the granular material. The size,
23 construction materials, and position of the piping will be determined during
24 definitive design.
25
26 A geotextile filter/separator will overlie the gravel drainage layer.
27 The function of the geotextile is to prevent overlying operations layer
28 materials from infiltrating into the gravel drainage layer, that could result
29 in the clogging of the drainage layer. The selection of the opening size of
30 the geotextile will be coordinated with the selection of grain size
31 distribution in the operations layer to minimize the potential for clogging.
32
33 The primary leachate collection system components (as well as the entire
34 liner system) will be laterally continuous and cover the entire trench.
35 As shown in Figures 4-2, 4-3, and 4-4, the trench floor (and leachate
36 collection systems) within the leachate collection cells will be graded such
37 that the leachate will flow to sumps within the individual cells.
38
39 North-south flow within the individual leachate collection cells will be
40 controlled by a crest in the middle of the trench floor. This crest will be
41 located along the east-west axis of the trench and will run the entire length
42 of the trench. The trench floor within each cell will be sloped away from
43 this crested area, toward the side slopes. The sumps within the leachate
44 collection cells will be located at the toe of the side slopes. The current
45 design is for the trench floor to be sloped one percent from the central axis
46 (east-west trending crest) towards each of the sumps.
47
48------ in an east-west direction, the sumps will be located in the approximate
49 center-of the leachat0 collection cells and at the toe of the side slopes.
50 Adjacent to the side slopes, the trench typically will be sloped perpendicular
51 to the side slope and toward the sump, at a 2 percent slope. The exceptions
52 to this are cells 1 and 2, where the primary and secondary sumps will be
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1 located at the intersection of two side slopes. In cells 1 and 2, the trench
2 floor will be sloped perpendicular to the side slope and toward the sump (in
3 the corner of the cell) at a 1 percent slope. The proposed drainage slopes
4 are shown in Figure 4-4.
5
6 4.12.6.1.1.2 Trench Side Slopes. The proposed design shows the primary
7 leachate collection and removal system extending up the side slopes to the top
8 of the trench. The geocomposite proposed for the side slopes has been
9 selected because it will be stable on the side slope (3 horizontal to

10 1 vertical) and will be easy to place. These factors make the geocomposite
11 more feasible for leachate drainage and removal than granular materials on the
12 side slopes.
13
14 Based on the proposed layout of the leachate collection cells, side
15 slopes will be present on two sides of cells 1, 2, and the final two cells at
16 the east end of the trench (possibly cells 29 and 30), and on one side of
17 cells 3 through 28 (Figure 4-4). Where the side slopes meet the trench
18 bottom, the geocomposite material will exte-nd approximately 1.5 meters
19 (5 feet)--onto the base of the gravel drainage layar_; the geocomposite will be
20 cut at this location. In this position, the geonet will be hydraulically
21 connected to the gravel drainage layer at the base of the trench. Therefore,
22 leachate collected in the geonet will flow into the gravel drainage layer,
23 then to the sump.
24
25 The physical and chemical characteristics of the geocomposite materials
26 will be selected during final design. Section 4.12.5 presents the criteria
27 that will be used in selecting the geosynthetic materials to be used in the
L.O 'JV l..UIJU

29
30 4.12.6.1.1.3 Sumps. Water draining through the primary leachate
31 collection system will flow to a primary sump within the associated leachate
32 collection cell. Except for the cells at the ends of the trench, the sumps
33 will be placed in the center of each cell in an east-west direction. In the
34 north-south direction, the sump will be located at the toe of the trench side
35 slope. This placement of the sump will facilitate leachate collection and
36 removal. Sump capacity, geometry, and materials of construction will be
37 determined during definitive design.
38
39 The primary sumps will be monitored regularly for the presence of
40 leachate throughout the life of the ERDF trench. When the leachate depth on
41 the liner exceeds 0.3 meter (1 foot), leachate will be pumped into a holding
42 --tank eore tastig, tr-atmet ( required),and appropriate disp.al Pump
4a size will depend-on the-capacity and filling rate of each sump and will be
44 sufficient to remove excess leachate from the worst-case design event in a few
45 days at the most. Holding tank sizes will be sufficient to accommodate the
46 entire volume of the design storm collected in the catchment area serviced by
47 the sump. The volumes of these tanks will be determined during definitive
48 design.
49
50 4.12.6.1.2 Secondary System. In spite of the use of adequate materials
51 and careful design and construction techniques, the possibility that small
52 amounts of leakage might migrate through the primary geomembrane liner must be
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1 considered. The purpose of the leak detection/secondary leachate collection
2 system is to capture all liquids that could pass through the primary liner
3 system and to allow the timely detection, collection, and removal of those
4 liquids. The components and construction of the leak detection/secondary
5 leachate collection and removal system will be similar to the primary system.
6 However, because the secondary system will manage only liquids that leak
7 through the primary liner, rather than all of the leachate generated in the
8 trench, the leak detection/secondary leachate collection system is expected to
9 manage a substantially smaller leachate volume than the primary system.
10
11 As shown in Figure 4-3, the leak detection/secondary leachate system on
12 the trench floor will consist of, from the bottom up, a geotextile cushion, a
13- gravel-drainage layer, and a second geotextile cushion. On the side slopes,
14 the system will consist of an HOPE geonet with a nonwoven geotextile thermally
15 bonded to each side.
16
17 The primary function of the two geotextile cushions is to form a barrier
18 between the gravel drainage layer and the adjacent primary and secondary
19 geomembranes, thereby preventing puncturing of the geomembranes. Any leachate
20 that might penetrate through the primary geomembrane will be collected within
21 -the gravel drainage-layer. -- h-is-layer will be 0.3-meter (1-foot) thick, and
22 will be composed of uniformly-graded fine gravel with a hydraulic conductivity
23 of at least 0.01 centimeter per second (28 feet per day). Rounded to
24 subangular gravel particles will be used to avoid potential damage to the
25 underlying secondary geomembrane. The median grain size will be established
26 during definitive design of the trench.
27
28 Because the expected volumes of leachate penetrating the primary
29 geomembrane are expected to be small, there is no anticipated need for any
30--additional drairrpipe system in-the leak det-ection/secondary leachate
31 collection system.
3L
33 Proposed slopes in the trench floor and sump locations were discussed
34 previously {Section 4.12.6.1.1) for the primary leachate collection system.
35 These slopes and sump locations will be the same for the secondary system.
36 Liquids in the leak detection system will flow to sumps that will be sized to
37 -promote rapid-detectian-of-secondary leachate, The secondary sump will be
38 monitored regularly for the presence of leachate. When the leachate depth on
39 the liner exceeds D.3 meter (1 foot),- leachate will be pumped into a holding
40 -tank-before-testing,-treatment4iiftrequired), and safe disposal. The final
41 sizes of the sumps and the capacity of the leak detection sump pumps will be
42 determined during definitive design and will be based on the results of the
43 action leakage rate (ALR) calculations described in the following.
44
45 Despite all efforts to properly design and construct the primary liner to
46 prevent infiltration of leachate, some leakage of leachate might occur through
47 the primary liner. As part of the definitive design of the liner system, an
48 ALR calculation will be conducted to determine the maximum design flow rate
49 that the leak detection system described previously can remove without the
50 fluid head on the bottom geomembrane exceeding 0.3 meter (1 foot). The ALR
51 will be calculated using the EPA guidance documents (e.g., EPA 1992a). The
52 ALR will account for an adequate margin of safety for uncertainties in the
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1 design, construction, and operation of the leak detection system. Note that
2 the ALR is based on the flow capacity of the leak detection system rather than
3 on the amount of liquids expected to leak through the primary liner. The
4 definitive design of the liner system will ensure that the pumping capacity of
5 the leak detection sump is greater than the ALR.
6
7 As described previously, a certain amount of leakage through the primary
8 liner system is possible and the volume of this leakage will be monitored
9 throughout the operation of the ERDF trench. The ALR value described

10 previously also will be used as a threshold value for determininq whether the
11 amount of leakage indicates that the primary liner is not functioning
12 n-or-nliy. -A response action plan will be prepared to establish actions that
13 will be taken if the volume of leachate penetrating the primary liner
14 indicates that the leakage rate exceeds the ALR. The intent of the response
15 action plan is to ensure that any leachate that does leak through the primary
16 liner will not migrate out of the trench and into the environment.
17
18 An ERDF-specific response action plan will be prepared before the start
19 of operations that will describe how and when the regulatory authorities will
20 be notified in the event that the ALR is exceeded, and will indicate that
21 assessments, monitoring, and evaluations will occur to determine the location,
22 size, and cause of any leak. The plan also will provide a listing of
23 preferred options for remediation of a potential leak. An example of a
24 remedial action that might be used if the ALR is exceeded in a particular cell
25 is the placement of a geomembrane cover over the waste in that cell. This
26 cover would direct infiltration into adjacent cells. Waste placement could be
27 resumed until the cell was full and the low-permeability interim cover
28 installed. In general, the selected remediation efforts will be those that
29 are easiest to implement, with more difficult or expensive options to be
30 applied only if earlier approaches do not achieve expected results.
31
32 4.12.6.2 Equivalent Capability of Synthetic Drainage Material. The
33 equivalent capacity of the primary and secondary systems is discussed in the
34 following sections.
35
36 4.12.6.2.1 Primary System. As noted in Section 4.12.6.1.1, the primary
37 leachate-colection system on the side- slopes of the trench will consist of an
38 HDPE geonet with a nonwoven geotextile thermally bonded to each side. In the
39 eftifvtin dastga-af tw rencith tfeocomatite will be shown-to have a
40 transmis-sivity equivahent to a 0.3-meter- (1-foot-) thick granular drainage
41 layer with a hydraulic conductivity of 0.01 centimeter per second (28 feet per
42 day). The demonstration of equivalent transmissivity will be based on
43 manufacturer's specifications and engineering analyses.
44
4- --- 4.12.6.2.2 Secondary System. The geocomposite selected for the leak
46 detection/secondary leachate collection system on the side slopes of the
47 trench is physically the same as the primary geocomposite. Additionally, the
48 performance requirements for the secondary geocomposite are the same.
49 Therefore, the equivalent capacity demonstration described in
50 Section 4.12.6.2.1 also will apply to the secondary leachate collection
51 system.
52
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1 4.12.6.3 Grading and Drainage. Drainage within individual leachate
2 collection cells is discussed in Section 4.12.6.1.1 for the primary leachate
3 collection system and in Section 4.12.6.1.2 for the secondary leachate
4 collection system.- Over each leachate collection cell, the base of both the
5 primary and secondary leachate collection systems will have a 1 percent slope
6 towards the sumps. A final grading plan will be prepared as part of the
7 definitive design of the ERDF trench.
8
9 The conceptual design indicates that the development of the ERDF trench

10 will proceed on a cell-by-cell basis. Development of the trench leachate
11 collection cells is discussed in Section 4.12.6. During each stage, the liner
12 system at the eastern edge of each cell will extend at least 6.1 meters
13 (20 feet) beyond the crest separating (along the east-west axis) adjacent
i4 cells (Figure 4-5). This will prevent run-on water from unlined areas of the
15 trench from entering the leachate collection systems in the developed cells.
16 The liner will -be temporarily terminated by extending the geotextiles in the
17 liner system to cover the other more vulnerable layers. The entire edge will
18 be covered with a protective layer of soil. During the next stage of
19 construction, the existing liner will be uncovered and joined with new
20 material for the new cell.
21
22 4.12.6.4 Maximum Leachate Head. During the definitive design of the ERDF
23 trench, calculations will be made using the geometry of the leachate
24 collecti on system,_the-flow-rate of-the-leachate collection-system,_the size
25 of the primary drain pipe system (if used), the capacity of the primary sump,
26 and the flow rate of the sump pumps to ensure that the amount of leachate
27 generated during a worst-case design storm event will not result in more than
28 0.6 meter (2 feet) of head above the primary geomembrane. Depths in the
29 primary sumps could exceed this value for short periods while pumping is
30 underway. The control system for the pumps will be equipped with an alarm to
31 indicate failure so that malfunctioning pump can be replaced as soon as
32 possible. Because the primary liner will be overlain by a 0.9-meter-
33 (3-foot-) thick operations layer, the leachate that accumulates up to
34 0.6 meter (2 feet) above the primary liner will not be in contact with the
35 remediation waste. The proposed maximum leachate head limit might be reduced
36 within individual cells if monitoring of the leak detection/secondary leachate
37 collection system for that cell indicates that leakage throughout the primary
38 liner is exceeding 80 percent of the ALR.
39
40 4.12.6.5 System Compatibility of Materials and Waste. A discussion of the
-4t--compatibility of-the synthetic-materials used in the leachate
42 collection/detection system with the leachate was provided in
43 Section 4.12.5.2. Compatibility testing of the piping used for transfer of
44 leachate from the sump area to leachate storage and to the waste water
45 treatment building may be performed, as this piping will not be readily
46 accessible for maintenance. If a piping network is required in the primary
47 gravel drainage layer of the leachate collection system, the pipes will be
48 composed of HDPE (same as the other synthetic liner components). As described
49 in Chapter-3:0; Section 3.3, one of the factors in determining the waste
50 acceptance criteria for the ERDF will be protection of the integrity of the
51 -trench-liner system from notentially damaging types and concentrations of
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1 chemical constituents in both the waste and leachate generated from the waste.
2
3 Test results for compatibility of pumps and holding tanks with components
4 of the expected leachate are readily available from nuclear and
5 hazardous/dangerous waste industries. Additionally, the pumps and holding
6 tanks will be replaceable. Therefore, it is anticipated that further
7 compatibility testing for these components will not be required.
8
9 4.12.6.6 System Strength and Stability of System Drainage Layers.

10 The stability of drainage layers and the strength of the drain pipe system are
11 discussed in the following sections.
12
13 4.12.6.6.1 Stability of Drainage Layers. The geocomposite proposed for
14 the side slopes of the trench should provide a stable base on the side slopes
15 (3 horizontal to 1 vertical) of the trench. At this time, it appears that
16 anticipated loads on the side slopes of the trench can be accommodated easily
17 by commercially available geocomposites. Stresses on the side slope liner
18 components, methods of analysis, and expected performance are discussed in
19 Sections 4.12.3.3 and 4.12.5.3.
20
21 On the floors of the leachate collection cells, the primary concern
22 relates- to the weight of- the--overlying- material when the- ERDF trench has been
23 filled and closed. Stresses in the synthetic liner components and expected
24 responses-are-discussed-tn Section 4.12.5.3. With respect to the gravel
25drainage layers, the main stability factor is bearing capacity. For the
26 anticipated types of material and relatively low loads, bearing capacity is
27 expected to be adequate. Standard foundation analyses will be performed to
28 confirm this assumption.

30 4.12.6.6.2 Strength of Piping. Sizing and analysis of the trench riser
31 pipes housing submersible pumps will be performed as part of the definitive
32 design, once the gravel drainage layer and sump capacities have been
33 finalized. This analysis will consider allowable deformations for each piping
34 element in the leachate collection and removal systems. Load calculations, as
35 proposed in Section 4.12.3.3, will be used with industry standard pipe
36--schedules-to-specify-pipes with adequate factors of safety.
37
38 If a piping network is required in the gravel drainage layers of the
39 primary or secondary systems, the analyses and specifications described
40 previously also will be applied to the drainage network.
41
42 4.12.6.7 Prevention of Clogging. The final design of the geotextile layers
43 in the primary leachate collection system will include analyses of these
44 -layers as filters-for the -retention of- overlying- operations layer materials.
45 There are no plans to conduct clogging tests at this time. Instead, a
46 conservative analytical method [ASTM D-4751 (ASTM 1993)] will be used to
47 evaluate the apparent opening size versus the particle size of the material in
48 the operations layer to maximize the reliability of the primary leachate
49 collection and removal system. The chemical compatibility of the geotextiles
50 in the primary leachate collection system with the expected leachate will be
51 analyzed in the final design as discussed in Section 4.12.5.2.
52
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1 It is not expected that the secondary leachate collection and removal
2 system will clog due to overlying sediment infiltration. This is because the
3 secondary system will be overlain by a HDPE primary geomembrane and three
4 layers of geotextiles. Only severe and unexpected damage to the primary
5 geomembrane would allow sediments to enter the secondary system.
6
7 4.12.6.8 Management of Leachate. The leachate collected in the sumps of the
8 liner system will be pumped out of the sumps and up the side slope of the
9 trench via discharge lines in the riser pipes. At the top of the trench, the

10 leachate will discharge to a gravity drained collector pipe that runs parallel
11 to the long axis of the trench. The collector pipe will convey the leachate
12 to the leachate storage tanks located near the southwest corner of the trench.
13 The conceptual design of the ERDF indicates that the leachate storage tanks
14 will be modutanks or a similar design. The tanks will be constructed with
15 rigid walls and have double HDPE liners with leak detection. The collected
16 leachate will be pumped to the waste water treatment building (refer to
17 Section 4.14.4) for treatment. The final design of the leachate conveyance
18 system and the leachate collection area will be conducted during definitive
19 design of the ERDF.
20
21
22 4.12.7 Liner System, Construction, and Maintenance
23
24 This section discusses liner system construction and maintenance.
25 The conceptual liner (primary and secondary) systems are described in
26 Section 4.12.3 and are shown in Figure 4-3. The actual components of these
27 systems will be selected during the definitive design process, based on
28 performance requirements related to trench geometry, waste compatibility with
29 synthetic materials, and material properties of soil components of the liner
30 systems. Because these factors currently have not been defined, specific
31 material and construction specifications, maintenance procedures, and quality
32 control plans cannot be completed at this time. Once the components of the
33 liner systems are adequately defined, the construction and maintenance
34 procedures described in the following sections will be fully developed and
35 finalized, and incorporated into this application. Only industry-proven
36 materials and construction methods will be used.
37
38 4.12.7.1 Material Specifications. Material specifications are described in
39 the following paragraphs.
40
41 4.12.7.1.1 Synthetic Liners. The current conceptual design proposes two
42 geomembrane liners consisting of HOPE. As described in Sections 4.12.5.2,
43 4.12.5.3, and 4.12.5.4, final selection of the liner material will be based on
44 liner/leachate compatibility and liner strength. Following final selection,
45 material specifications for each synthetic component of the liner system will
46 be prepared and submitted for regulatory agency acceptance.
A7

48 4.12.7.1.2 Soil Liners. The current conceptual design proposes a
49 low-permeability soil layer as the base component in the trench liner system.
50 As described in Section 4.12.5.5,-final design of the soil liner material will
51 be based on laboratory testing and field studies. Once the final design is
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1 established, material specifications for the soil components of the liner
2 -system will be prepared and submitted for regulatory agen-cy -acceptance.
3
4 4.12.7.1.3 Leachate Collection and Removal System. The proposed primary
5 and secondary leachate collection and removal systems are described in
6 Sections 4.12.3 and 4.12.6. Candidate materials have been proposed for the
7 following liner/leachate collection system components: the drainage gravel
8 will be hard, durable, rounded to subangular, and chemically inert; and the
9 geomembranes, geonet and drainage pipes (if required) will be HDPE.

10 The materials to be used for all of the liner/leachate collection system
11 components will be defined during definitive design. Once the components of
12 the liner systems are adequately defined, the material specifications for
13 individual leachate collection and removal system components will be
14 developed, finalized, and submitted for regulatory agency acceptance.
15
16 4.12.7.2 Construction Specifications. The actual components of the liner
17 system foundation, soil liner, synthetic liners, and leachate collection and
18 removal systems will be selected during the final design process. Once the
19 components of the liner and leachate collection systems adequately are
20 defined, construction specifications will be developed, finalized, and
21 submitted for regulatory agency acceptance.
22
23 4.12.7.3 Construction Quality Control Program. A detailed CQA plan will be
24 prepared for the ERDF trench and will be submitted for regulatory review
25 before construction of the ERDF trench. The COA plan will be prepared in
26 accordance with the technical guidance documents (EPA 1993, EPA 1986a).
27
28 4.12.7.4 Leachate Collection/Detection System Maintenance. Accessible
29- components of the leachate collection and removal systems will be maintained
30 regularly to ensure their continued integrity during ERDF operations and the
31 postclosure care period. During trench operations, the leachate collection
32 and removal systems will be inspected regularly, as described in Chapter 6.0,
33 Section 6.2. During the postclosure care period, maintenance of the passive
34 protection systems generally will be performed on an as-needed basis.
35 Maintenance of the mechanical systems, such as pumps and certain sampling
36 devices, will be performed regularly.
37
38 Maintenance reports will be prepared to document all maintenance
39 activities. The maintenance reports will reference the initiating inspection
40 report in the inspection log, and will incorporate by reference all
41 maintenance records to provide a comprehensive documentation of all
42 maintenance activities. The maintenance reports and accompanying records will
43-be maintained current and wit be available for examination during the
44 operating and postclosure care periods. All postclosure maintenance records
45 will be maintained by the contact listed in Chapter 11.0, Section 11.11.4.
46
47 4.12.7.5 Liner Repairs During Operations. Damage to the liner system during
48 operation of the ERDF trench is not expected because the presence of the
49 0.9-meter- (3-foot-) thick operations layer that will be placed over the
50 entire liner before commencing waste placement. However, it is possible that
5- the liner coull ibdamaged because of-accidentai excavatin of the operati ons
52 layer (or some other problem). As a result, a plan will be developed during
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1 definitive design of the ERDF trench that will describe the procedures that
2 will be followed to uncover the liner system, assess the-potential damage, and
3 conduct repairs if necessary.
4
5
6 4.12.8 Run-on and Run-off Control Systems
7
8 A general description of proposed run-on and run-off control systems is
9 discussed in the following sections. A specific surface water management plan
10 will be developed as part of the ERDF trench definitive design. For the ERDF
11 trench, storm water run-on, run-off, and detention design will be equivalent
12 to the requirements of 40 CFR 264 and WAC 173-303.
13
14 4.12.8.1 Run-on Control System. A perimeter run-on diversion system will be
15 located along the outer margin of the ERDF trench to prevent run-on generated
16 by precipitation from entering the active portions of the trench. Before
17 placement of the final cover on the trench, the perimeter run-on diversion
18 system also will act as run-off control for precipitation falling on the upper
19 interim cover that covers the waste in completed portions of the trench.
20 Run-on control minht not be required for the southern edge of the trench
2t--because-the southern edge of the trench might be higher than the adjacent
22 ground surface. However, run-off from the interim cover that flows toward the
23 south must still be managed. The specific design for the run-on control
24 system along the soutiern edge of -the ERNl trencf wiF1 be determined during
25 definitive design.
26
27 Because the waste in the completed portions of the trench will be covered
28 with an interim cover, or upper interim cover and a low-permeability layer
29 (refer to Section 4.12.9), the run-off from the interim cover will not contact
30 the waste material. A low-permeability layer will be placed on top of the
31-- upper interim cover--annual-y.- The combination- of the interim cover and the
32 low-permeability cover is referred to as the final interim cover. The surface
33 water management plan for the ERDF will describe methods for ensuring that
34 storm water run-off from waste management areas is collected separately from
35 run-off from nonwaste management areas. It is anticipated that the
36 precipitation collected in the run-on diversion system of the ERDF trench will
37 be from nonwaste management areas of the ERDF. As a result, it is not
38 anticipated that the storm water collected in the run-on diversion system will
39 require sampling or treatment before discharge to a detention pond for
40 - metering to an-existing drainage channel . The discharge point will be
41 determined during detailed design of the surface water management system.
4 2
43 After the final cover has been placed on a portion of the trench, run-on
44 control to the final cover and run-off control from the final cover will be
45 controlled by a perimeter drainage system designed for the final cover
46 (Chapter 11.0, Section 11.10.5.5). Because part of the trench still may be in
47 operation- after the-final-cover has been-placed-on part of the trench, the
48 definitive design of the ERDF trench will include discussions of how the
49 run-on control system for the working part of the trench will be integrated
50 with the run-on control system for the final cover. The method for
51 integrating the run-on control systems will be incorporated into the surface
52 water management plan.
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1 4.12.8.1.1 Design and Performance. Final design of the run-on diversion
2 system for the ERDF trench has not been conducted. The final design of the
3 system will use data compiled in the Climatological Summary for the Hanford
4 Area (PNL 1983), and will conform to -40 CFR 264 and WAC 173-303 standards.
5 Conceptual design and performance standards are outlined in the following
6 paragraph.
7
8 The diversion system controlling run-on to active portions of the trench
9 wilT be -constructed parallel to, and a minimum of 0.9 meter (3 feet) from, the

10 outside edge of the liner system anchor trench. The diversion system will be
11 constructed around the entire perimeter of the trench. The diversion system
12 - will form a-barrier to surface flows, preventing run-on from reaching the
13 perimeter of the active regionrvf the ERDF trench. Unless it is determined to
14 S cessary-the-dtversion-system-will not-be lined.--- The diversion system
15 will be sized to have a minimum of 9 centimeters (3.5 inches) of freeboard
16 when carrying the peak flow from the 25-year, 24-hour storm [3.9 centimeters
17 (1.56 inch) precipitation (PNL 1983)]. The system also will be designed so
18 that no system-related hydraulic gradients will affect the function of the
19 adjacent ERDF trench.
20
21 4.12.8.1.2 Calculation of Peak Flow. Because the run-on diversion
22 system for the ERDF trench also will be used to manage run-off from the
23 interim cover in completed portions of the trench, the sizing of the run-on
24 di version system will be based on expected peak flow from both the catchment
25 area and from the maximum area of the trench that will be covered with an
26 interim cover. The requirements for acceptable freeboard also will be
27 included. The peak discharge will be determined through the use of computer
28 modeling during detailed design of the storm water management system.
29
30 Flow calculations for the primary leachate collection and removal system
31 will include the worst-case precipitation inflow from the margin of the trench
32 that is not intercepted by the trench run-on control system.
33
34 4.12.8.2 Run-off Control System. There will be no run-off from the active
35- portions of the ERDF trench because the active portion will be located below
36 grade, and all precipitation that falls within the trench will be managed in
37 the leachate collection system. Run-off from those portions of the trench
38 covered by the interim cover will be managed in the same diversion system that
39 manages run-on to the trench. The run-off from the those portions of the
40 trench covered with the final cover is discussed in Section 11.10.5.5.1.
41
42 4.12.8.2.1 Design and Performance. There will be no run-off from the
43 active portions of the ERDF trench. Therefore, the design and performance
44 requirements of this section are not applicable.
45
46 4.12.8.2.2 Calculation of Peak Flow. There will be no run-off from the
4T- active -prtions of the EU t-rench. Therefore, the calculations of peak flow
48 are not applicable.
49
50 4.12.8.3 Management of Collection and Holding Units. The storm water
51 collected in the run-on diversion system will not receive run-off from waste
52 management areas of the ERDF and-therefore is not expected to contain waste
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1 constituents. As a result, this storm water will not require sampling or
2 treatment before discharge. The conceptual design of the ERDF includes the
3 use of a detention pond to allow the collected run-off to be metered before
4 controlled discharge to an existing drainage channel. The discharge point
l will be determined during detailed design of the surface water management
6 system.
7
8 - Storm water-that -fall-s within the-active portion of the ERDF trench will
9 be collected and managed within the trench leachate collection system. The
10 collection and disposition of the storm water run-off from the other waste
11 management areas (i.e., ERDF support units) are discussed in Section 4.14. In
12 general, the run-off from the other waste management units will be considered
13 as potentially containing waste constituents and will be collected separately
14 and conveyed to RCRA-compliant tanks for detention. A surface water
15 management plan will be prepared as part of the ERDF definitive design. This
16 plan will contain detailed designs (i.e., capacities, construction
17 specifications, etc.) for any collection and holding units (e.g., tanks), and
18 will describe the maintenance of these units.
19
20 4.12.8.4 Construction of Run-on/Run-off Control. The structure that will
21 comprises the run-on diversion system most likely will be excavated with a
22 dozer or grader. Quality control will include surveying of the channel
23 centerline and channel depth to ensure adherence to channel slope and capacity
24 specifications.
25
26 - Based on the relatively-flat-topography at the ERDF site, it is unlikely
2T that the run-on diversion system will be lined. If lining is required,
28 granular soill asphalt, or other material will be used. Analysis and
29 selection of a lining system, if required, will be performed during definitive
30 design.
31
32 - Precise details -of channel locations and alignments and of any special
33 construction considerations for particular reaches of the channel will be
34 described in the surface water management plan. A CQA plan will be developed
35 to ensure that the run-on diversion system construction is in accordance with
36 design requirements (refer to Section 4.12.7).
37
38 4.12.8.5 Maintenance of Run-on/Run-off Control. Maintenance of the run-on
39 diversion system mainly will involve repairing sections of channel where
40 erosion has become excessive and cleaning areas of accumulation. The
41 diversion system will be designed to be stable while conveying the 25-year,
42 24-hour storm run-off. However, high-intensity, short-duration thunderstorms
43 and large, infrequent precipitation events might lead to momentary velocities
44 greater than those for which the system is designed. Monthly monitoring of
45 the diversion system through the wet season and quarterly for the remainder of
46 the year will be performed initially to ensure that eroding areas are located
47 and repaired. If operating experience indicates that less frequent
48 inspections would be adequate, the inspection schedule may be modified. All
49 maintenance or repairs of the system will be inspected by a quality control
50 engineer for conformance to original specifications.
51
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1 If extensive physical maintenance of the run-on diversion system is
2 required, the surface water management plan will be used as a guide to ensure

- 3 that changes o- repairs are consistent with overall system design and
4 performance standards.
5
6
7 -4.12.9 Control -of -Wind -Dispersal
8
9 The remediation waste to be managed in the ERDF includes bulk soils

10 containing particulate matter that may be subject to wind dispersal if
11 preventative measures are nottaken. _The measures planned to prevent the wind
12 dispersal of remediation waste include both operational controls and
13 engineering controls. The operational controls include the use of dust
14 suppressants and the engineering controls include the placement of an interim
15 cover. Both tvnes of measures are discussed in the following sections.
16
17 Because of the potential for wind dispersal of hazardous/dangerous waste
18 constituents, air monitoring for worker safety and contaminant release will be
19 conducted at the ERDF. An air monitoring plan will be developed that will
20 specify the type, location, and frequency of air monitoring that will be
21 conducted-and identify the constituents-that-will be-monitored.
22
23 4.12.9.1 Dust Suppressants. The conceptual plan for the operation of the
24 _ERDF trench includes the use of dust suppressants to control the wind
25 dispersal of remediation waste. Dust suppressants may be applied to the waste
26 as the waste is discharged from the containers to the ERDF trench, and
27-- pos-siby -as -the waste- is spread and comp-acted- In addition, dust suppressants
28 will be applied to the exposed waste on the working face of the trench on an
29 as-needed basis (daily at a minimum). This will prevent both the overnight
30 wind dispersal of waste and dispersal during the downtime between the two31 ---daily shifts- The _ust_SuppressantP41 M C*tsidy- f 'r- C"..,

" .f -A~! tbe" ""i ronntal
32 Restoration Disposal Facility (DOE-RL 1994b) identifies potential dust control
33 -agents-that-c-an- be applied to waste soIIs placed in the ERDF trench. The
34 study included bench scale wind tunnel tests using various dust suppressants
35 and methods of application- under a variety of meteorological conditions. The
36 results of the study indicated that calcium lignosulfonate, acrylic emulsion,
37 and possibly magnesium chloride potentially may be effective low cost products
38 for use on nontraffic areas of the ERDF (such as the waste on the active face
39 of-the trench). The results of this study should be considered as a screening
40 evaluation to identify the most promising dust suppressants for initial use at
41 the ERDF. The application rates and other parameters for actual use of the
42 dust suppressants will be adjusted based on the results of dust monitoring
43 during ERDF operation to ensure that dust emissions are within acceptable
44 limits.

46 4.12.9.2 Interim Cover and Final Interim Designs. The conceptual design of
47 the ERDF trench includes the placement of interim covers (Figure 4-2).
48 The purpose of the interim covers is to prevent wind dispersal of waste, to
49 provide a clean operating surface for the vehicles carrying waste, and to
50 minimize the amount of precipitation reaching the waste.
51
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1 The interim cover will consist of approximately 0.6 meter (2 feet) of
2 clean soil that will be placed on the remediation waste daily. Placement of
3 the remediation waste within the 21.3 meter (70 foot) deep ERDF trench will
4 occur in two 10.6 meter (35 foot) lifts. At the end of each day, the interim
5 cover will be placed on those areas where the top of the spread and compacted

-6---remediatian-waste has-reached either the 10.6 or the 21.3 meter (35 or
7 70 foot) levels. The waste on the upper surface of the waste at the
8 21.3 meter (70 foot) level will be sloped downward from the center to the
9 edges of the trench at a 2 percent slope. Note that the 21.3 meter (70 feet)

10 level is measured at the edges of the trench and that the upper surface of
11 waste along the center line of the trench actually will be approximately
12 4.2 meters (14 feet) higher than it is at the edges of the trench.
13 The interim cover will be placed at a constant thickness so that the top of

-14 - the -interim layer preserves the 2 percent slope.
15
16 A low-permeability layer will be placed annually on top of the upper
17 interim cover and will consist of a layer of asphalt, or other material such
18 as a geomembrane. If a geomembrane is used, it will be covered with a layer
19 of clean soil to prevent wind damage and to minimize weathering and
20 deterioration. The combination of the low-permeability layer and the upper
21 interim cover is called the final interim cover. The detailed final design of
22 the low-permeability layer will be determined during the definitive design of
23 the ERDF trench.
24
25 4.12.9.3 Other Dust Control Measures. In addition to the use of dust
26 suppressants and an interim cover, a maximum wind speed at which waste
27 placement operations at the ERDF trench must stop will be determined during
28 the definitive design stage. In addition to the maximum wind speed criteria,
29 ERDF personnel will cease waste placement operations in the event they
30 determine that it is unsafe to continue operations because of climatic
31 conditions, e.g., extremely cold temperatures, unrelated to wind speed.
32
33 In addition to the control of wind dispersal of remediation waste,
34 measures will be taken to control the spread of dust from nonwaste and
35- noncontaminated gravel surface haul roads, and travel areas on the trench
36 floor and the interim cover. This will be accomplished by both operational
37 controls and-maintenance of the roads and-travel surfaces. The operational
38 controls will include limiting the maximum vehicle speed to minimize dust
39 generation while maintaining the project schedule. The maintenance of the
40 gravel roads and-travel surfaces will-occur regularly and will include surface
41 grading, placement and compaction of additional gravel or cover material on
42 deteriorated areas, and the application of water or other dust suppressant
43 materials. The roads might not require much dust control during the winter
44 months, or if an effective dust suppressant is used throughout the year.
45
46
47 4.12.10 Liquids in the Environmental Restoration Disposal Facility Trench
48
49 The ERDF waste acceptance criteria (Chapter 3.0) indicates that no waste
50 containing free liquids will be accepted at the ERDF trench. Therefore, the
51- specific-requirements for the acceptance of liquids in landfills do not apply
52 to the ERDF trench.
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1
2 4.12.11 Containerized Waste as Applied to Environmental Restoration
3 Disposal Facility Remediation Waste
4
5 Most waste will be transported to the ERDF trench in bulk quantities,
6 within reusable containers with a volume of approximately 26.75 cubic meters
7 (35 cubic yards). An estimated 98 percent of the waste will consist of
8 contaminated-soil that-will-be-unloaded from the waste containers at the crest
9-- of the trench-workinq--face-before being-spread-ov r-the face. -These waste

10 containers will be decontaminated and re-used.
11
12 An estimated 2 percent of the waste containers are expected to be single-
13 use and/or disposable containers. The void spaces in single-use/disposable
14 containers used to manage remediation waste will be filled with inert material
15 or waste before arrival at the ERDF. These containers will be delivered to
16 the floor of the working trench, where the containers will be off-loaded by a
17 crane, forklift, or other type of equipment. Any voids created by the
18- placement of these disposable containers will be filled before the bulk fill
19 advances over the waste. Demolition debris may also require subsidence
20 control- -measures -after- placement on the--trench -floor.
21
22
23 4.12.12 Special Waste Management Plan for Units Containing Waste
24 F020, F021, F022, F023, F026, and F027
25
26 According to the conceptual design for the ERDF trench,
27 hazardous/dangerous waste types F020, F021, F022, F023, F026, and F027, as
28 defined in 40 CFR 261.31(a) and WAC 173-303-082, will not be accepted for
29 placement at the trench. Therefore, the specific requirements for managing
30 these wastes do not apply to the ERDF trench.
31
32
33 4.12.13 Prevention of Reaction of Ignitable, Reactive, and Incompatible
34 Waste in the Environmental Restoration Disposal Facility
35
36 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
37 snecifically under the regulations definina the expanded CAMU concept
38 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
39 not considered a land disposal unit, or considered a unit subject to the MTRs.
40- Therefore, the-regulations --that -prohibit the placement of ignitable or
41 reactive waste in landfills and the placement of incompatible waste within the
42 same landfill ce1- do not apply to the ERDF trench. However,
43 -hazardousjdangerous waste wili be managed at the ERDF, and the operation of
44 the EROF trench must be protective of human health and the environment.
45 Therefore, the following measures will be taken to prevent the reaction of
46 ignitable, reactive, and incompatible waste within the ERDF trench.
47
48 - lnitable and reactive remediation waste will be prohibited from
49 -placement in the ERDF trench This prohibition will be included
50 within the ERDF waste acceptance criteria. The ERDF waste acceptance
51 criteria are described in Chapter 3.0, along with the procedures that
52 will be used to ensure that remediation waste that does not meet the
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1 criteria is not accepted for placement in the ERDF trench. The
2 operators of the remediation sites may request a variance from the
3 prohibition on placement of reactive or ignitable waste on a case-by-
4 case basis. The request for variance will be evaluated by the ERDF
5 operators and appropriate regulatory authorities to determine whether
6 to allow a variance for placement in the ERDF trench.
7

---- --To-mitigate-the-adjacent-placement of incompatible waste from
9 different remediation sites within the ERDF cells, an operations plan

10 will be developed for the ERDF trench. The operations plan will
11 include a waste placement procedure that will describe the placement
12 techniques that will be used to prevent the reaction of incompatible
1 ------ waste-that-ha-been -placed in the trench. Any treatment of
14 incompatible waste will occur before transport to the ERDF.
15
16
17 4.13 ADDITION OF CORRECTIVE ACTION MANAGEMENT UNITS
18
19 For the purposes of this application, the CAMU includes the entire
20 4.14 s-quare -kilometer--(1.6-square--mi-le) -area- of the ERDF. However, 'L 'l
21 conceptual design for the ERDF indicates that the ERDF trench is the only
22 portion of the CAMU in which remediation waste will be left in place after
23 closure. If at some time in the future it is determined that additional land-
24 based units are required to facilitate ERDF operations (e.g., surface
25 impoundments for managing leachate or potentially contaminated run-off), all
26 of the information to demonstrate that the unit(s) meet CAMU decision criteria
27 will be submitted to the appropriate regulatory authority for review and
28 approval.
29
30
31 4.14 DESCRIPTION OF ENVIRONMENTAL RESTORATION DISPOSAL FACILITY
32 SUPPORT UNITS
33
34 This section provides a brief description of the support units that will
35 be used in the operation of the ERDF. The information is included to
36 demonstrate that the design and construction of the ERDF support units are
37 adequate to ensure that waste management activities associated with placement
38 of remediation waste in the ERDF trench will not create unacceptable risks to
39 humans or the environment resulting from exposure to hazardous/dangerous waste
40 or hazardous/dangerous constituents. The ERDF support units also will
41 facilitate the implementation of reliable, effective, protective, and
42 cost-effective remediation because the support units will be designed and
43 constructed specifically to support the management of the remediation waste
44 generated from remediation sites. The use of support units that are designed
45 specifically for the--ERDF- and- are--located within the CAMU will expedite the
46 timing of remedial activity implementation by ensuring that all required
47 activities effectively ran hp arrnmplished within a compact area.
48
49 4 though the ERDF support units -described -in Section 4.14, e.g., the
50- -waste -water treatment -building-and-the -decontamirration uiIding, are
51 physically located within the proposed CAMU, these support units will maintain
52- -their separate regulatory identity as required in 40 CFR 264.552 and
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1 WAC 173-303-646. The design, operation, and permitting (if required) of these
2 support units will meet all RCRA Subtitle Crequirements. Thesregulatory
3 status of the support units will be determined during definitive design. If
4 it is determined that the ERDF support units always will manage
5 -hazardous-/dangerous waste for 90 days- or less, those units--car be operated as
6 generator accumulation units. If hazardous/dangerous waste will be managed
7 for greater than 90 daysapplications providing the information required to
- -obtain a dangerous waste permit will be submitted to Ecology for review and
9 approval before managing RCRA hazardous/dangerous remediation waste in the

10 support units.
11
12 The descriptions provided throughout this section are based on a
13 conceptual design for the ERDF because detailed design information is not yet
14- av-a-abl-e. The defi-nitive--design for--the ERDF-is in progress and, when
15 complete, will include detailed information concerning the design,
16 construction, and operation of the ERDF support units. Figure 4-6 provides a
17- --generalized flow-diagram for-waste-management-at the ERDF.
18
19
20 4.14.1 Rail and Tractor Trailer Container Handling Areas
21
22 Remediation waste will be placed in containers at the generation point.
23 The volume of the reusable waste containers will be approximately 26.75 cubic
24 meters (35 cubic yards). The primary method of transporting the containers of
25 remediation waste to the ERDF will be by rail. However, some containers also
26 -will be transported by tractor-trailer. As described in the following, areas
27 will be constructed to: transfer the full waste containers from the railcars
28 or remediation site tractor trailers to dedicated EROF transport vehicles;
29 empty the contents of the containers into the ERDF trench (or place the entire
30 container in the trench if it is a single-use container); and load the empty,
31 decontaminated container-back on to a railcar or tractor trailer for the
32 return trip to the remediation site. A description of the design of the
33 container handling area is provided as follows. A description of the
34 operation of the area is provided in Section 4.15.
35
36 A single railroad track will be used to convey full waste containers from
37 tke remediatior sttesto the ERDF. A circular route will be constructed in
38 the vicinity of the ERDF so that locomotives will not be required to back up
39 or turn around. As shown in Figure 4-1, a portion of the circular route will
40 parallel the boundary of the ERDF trench and will be of sufficient length to
41 accommodate both the full waste container unloading area and the empty
A2 decontaminated container loading area dpsrrihpd in Section 4.14.1.1.
43 The tractor/trailers conveying full waste containers from the remediation
44 sites to the EROF will travel over two lane asphalt paved roads designed to
45 adequately support the gross weight of the loaded vehicles.
46
47 4.14.1.1 Loaded Rail Car and Tractor Trailer Transfer/Unloading Area. The
48 conceptual design of the ERDF includes a single transfer pad that will be used
49 to off-load full waste containers from both railcars and tractor/trailers.
'A The full waste container transfer pad, which will be located near the ERDF
51 trench (Figure 4-1), will be constructed of asphalt pavement with sufficient
52 strength to support the weight of a full container combined with the weight of
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any of the three types of vehicles that will operate on the pad. These
include the remediation site tractor/trailers, the wheeled container handlers
used to off-load the containers, and the ERDF-dedicated tractor/trailers that
will transport the containers to the trench.

The pad will be bordered by an off-loading rail siding connected
mai-n circular-track;- -The siding- wi-l be-a pass-through style capable
managing 17 container railcars plus an engine. The exact size of the
waseo rnntainer. transer nad has nnt boon ostablishod but it is anti

to the
of
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that it will be approximately six railcars long and wide enough to allow easy
off-loading of the containers from the railcars and remediation site tractor
trailers. Note that neither the railcar siding nor the full waste container
transfer pad are intended to be used as a permitted hazardous/dangerous waste
container storage area because under normal operating routine, storage of
waste containers will not occur. The railcars will be unloaded at the
transfer area and the full waste containers will be transported to the ERDF
trench by ERDF-dedicated tractor trailers immediately after unloading from the
railcar or tractor trailer. A small portion of the pad may be designated as a
90-day generator accumulation area to manage those full waste containers that
require additional documentation before placement in the ERDF trench.
Containers that cannot be adequately documented will be returned to the
remediation site before expiration of the 90-day limit. The generator
accumulation area also may be used occasionally to store containers of spill
residue during characterization.

To minimize the potential for release of hazardous/dangerous waste or
constituents due to the operation of the full waste container transfer pad,
the pad will be constructed so that all precipitation that falls on the
railcar siding and the asphalt surface of the pad will be collected and
segregated from the run-off from other parts of the ERDF. The disposition of
precipitation collected from the pad will be determined by sampling and
analysis (refer to Chapter 3.0 for more discussion on sampling and analysis of
run-off). A comprehensive precipitation monitorinq plan will be developed and
submitted to thw-appropriate regulatory authorities for review and approval
before managing hazardous/dangerous waste at the ERDF.

4.14.1.2 Trailer Tipping Area. The trailer tipping area will not be a
permanent unloading pad. Instead, the trailer tipping area will consist of
the portion of the interim cover that is located adjacent to the working face
of the trench. The trailer tipping area will move as the filling of the
trench progresses. The area will contain up to four 45,400-kilogram
[100,000-pound (50-ton)] capacity trailer tippers that will be capable of
elevating one end of a loaded container to dump the contents while the
container is still mounted on the transport trailer. Each trailer tipper will
be equipped with an appurtenance capable of spraying dust suppressants on the
waste as the waste is discharged from the container. Because the tipping area
will be moved, the trailer tippers will be designed to be relocated by a
dedicated ERDF truck-tractor, like those used to transport waste containers.
The final design requirements for the trailer tippers will be determined
A ur4 Afini+ivn dpign ,f tha roor tronrh.Uuriiu§ .. ,I liI I 1 vI WS -- ~ "j-I I
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1 -4.14.1.3 -Empty Contaminated Container Transfer Area. Once the waste
2 container has been emptied, the container will be transported to the
3 decontamination building (refer to Section 4.14.2). An inspection conducted
4 at the trench working face will determine whether the amount of residual
5 material in the container warrants supplementary residual removal activities
6 such as scraping with a backhoe bucket or washing with high pressure water.
7 Residual waste removal will occur before storage (for less than 90 days) in
8 the empty contaminated container transfer area. The procedures used for
9 visually inspecting the interior of the empty containers and the criteria to
10- -be used to- determine if additiona- removal- or residual-material is required
11 will be developed as an ERDF trench operations procedure. The procedures and
12 criteria will be submitted to the appropriate regulatory authorities for
13 review and approval before accepting remediation waste at the ERDF.
14
15 The empty contaminated container transfer pad will be located outside the
16 decontamination building (refer to Figure 4-1). The exact size of the pad has
17 not been established. However, it is anticipated that the pad will be large
18 enough to allow simultaneous offloading of contaminated containers from two
19 ERDF dedicated tractor trailers as well as storage space for 30 contaminated
20 containers awaiting decontamination. The pad will be constructed so that all
21-pr ecipitati-afi that- fa luOr;thoa p2halt svrface of the pad will be collected
22 and segregated from the run-off from other parts of the ERDF. The disposition
23 of precipitation collected from the pad will be determined by sampling and
24 analysis. The asphalt pavement will be capable of supporting the weight of an
25-- epty--ontaier-combtned-wth-the-we ight of either the wheeled container
26 handlers or the FPfF dedircted tractor trailers.
27

28 4.14.1.4 Empty Decontaminated Container Transfer Area. After a waste
29-- ontainer-has beerr emptied- and-it-s--exterr-al- surfaces decontaminated, the
30 container will be stored (for less than 90-days)- at an outdoor covered area
31 near the decontamination building (Figure 4-1). The empty decontaminated
32 container transfer pad willbe used to move containers for reuse from the
33 storage area onto either railcars or tractor trailers for the return trip to
34 the remediation sites for reuse. The pad will consist of an asphalt paved
35 area (with load bearing capacity to accommodate its activities) adjacent to
36 the storage area and near the on-loading rail siding connected to the main
37 circular track.- The siding will be a nacs-through style capable of storing
38 17 container railcars plus an engine. The exact size of the full waste
39 container transfer pad has not been established, but it is anticipated that it
40 will be approximately six railcars long and 32 meters (106 feet) wide
41 (sufficient to permit a wheeled container handler to rotate 180*). Because
42 the transfer pad will store only decontaminated containers, any precipitation
43 that falls on the pad will not require sampling to determine the appropriate
44 disposition. Instead, the precipitation will be collected and routed to the
45 detention storage pond that will store run-off from the nonwaste management
46 areas of the ERDF.
47
48
49 4.14.2 Decontamination Building
50
51 The decontamination building will be located near the ERDF trench
52 (Figure 4-1). The decontamination building will be used to clean empty,
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1 reusable waste containers; operations vehicles; and emergency vehicles used in
2 the operation of the ERDF. As described in the following sections, the major
3 components of the decontamination building are the conveyor system and the
4 water recycling system.- The design of the floor and sumps of the
5 decontamination building will incorporate RCRA MTRs for tanks because the
6 floors and sumps are likely to manage liquid hazardous/dangerous waste. The
7 components of the water recycling system will also meet the RCRA MTRs for
8 hazardous/dangerous storage tanks and ancillary equipment.
9

10 The conceptual design of the decontamination building indicates that it
11 will be a rectangular structure approximately 30 meters (100 feet) wide and
12 67 meters (219 feet) long. The building will be constructed of reinforced
13 concrete block with a reinforced concrete floor and foundation. There will be
14 an outdoor wash pad and four indoor wash bays.
15
16 The outdoor wash pad will be used for washing the exterior of
17 ERDF-dedicated vehicles if the vehicle must be removed from the ERDF for
18 maintenance or repairs that cannot be conducted in the field. The
19 decontamination of this equipment will be completed at T Plant before
20 perforning the maintenance- (DOE-RL 1994)-. The wash pad also willbe used to
21 clean any emergency vehicles that need to leave the ERDF. The vehicles will
22- be washed-with high pressure water from a high pressure washer permanently
23 mounted just inside the decontamination building. The rinsate will be
24 collected on the pad and will drain to a sump. The sump will be equipped with
25 a pump to transfer the rinsate to the water recycling system (described in
26 Section 4.14.2.2).
27
28 The four indoor wash bays will be located in the central portion of the
29 building. The wash bays will be parallel to each other and to the long axis
30 of the building. The partitions between the wash bays will be concrete block
31 with a waterproof coating. The container washing process will be completely
32 automated and will use high pressure water and possibly a detergent/chemical
33 mix. The wash will be followed by two water rinses. The rinsate will collect
34 - the concrete floor of each wash bay and flow to a sump. The rinsate will
35 be recycled (Section 4.14.2.2).
36
37 The containers will pass through the drying room that will be equipped
38 with two blowers for drying the containers. The first blower will use room
39 temperature air to remove a majority of the moisture and the second blower
40 will use hot air to remove the remaining moisture.
41
42 A radiation survey room will be located in the building. The survey room
43 will be equipped with an automated radiological survey system that will be
44 used to determine if the decontamination of the container was adequate.
45 Containers that have not been adequately cleaned will be sent through the
46 decontamination process again.
47
48 To minimize the potential for release of hazardous/dangerous
49 constituents, the concrete floor of the entire decontamination building and
50 the outdoor wash pad will be underlain by a secondary containment/leak
51 collection system that will flow to a sump to allow removal of any liquid that
52 leaks through the floor. It is anticipated that this secondary containment
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1 system also will extend far enough to provide protection for the waste water
-2 treatment building described in Section 4.14.4. The design and construction
3 of the secondary containment system for these ERDF support units will beA i.- durin the daCinitive design of the ERDF.

Ir I '.Q I OUu UU. I '' I " I LVCof rn
5
6 A covered storage area located outside of the decontamination building
7 will be used to store the clean containers before transport to remediation
8 sites for reuse. The storage area will be approximately 4.6 meters wide
9 (15 feet) and 137 meters (450 feet) long. The storage area will be near the

10 empty decontaminated container transfer pad. Precipitation that does blow
11 into the covered storage area will not require sampling to determine the
12 appropriate disposition because the storage area will store only
13 decontaminated containers. Instead, the precipitation will be collected and
14 routed to the detention storage pond that stores run-off from the nonwaste
15 management areas of the ERDF.
1A
17 4.14.2.1 Conveyor System. The containers being cleaned in the
18 decontamination building will be carried through the entire process on an
19 automated conveying system. Each wash bay will be equipped with its own
20 conveyor. Wash bay conveyors will start outside at one end of the bays, and
21 will move the containers through the wash bay. The starting point for each
22 conveyor will be staggered to ensure easy access for the wheeled container
23 handlers to place the containers on the belt. After cleaning the container,
24 each wash bay conveyor will deposit the container on to a collection conveyor
25 located at the opposite end of the building. The collection conveyor will
26 deposit the container on a third conveyor that will pass the container through
27 the air drying and radiation survey areas and out to the covered storage area.
28
29 Each conveyor will be a belt-drive roller type suitable for moving a
30 4,540 kilogram (10,000 pound) container. The conveyors will be equipped with
31 guides to keep the containers centered and to keep the containers from turning
32 on the conveyor. The rollers will be a pair of 0.6-meter- (2-foot-) wide
33 rollers with one set of rollers under each side of the container. The drive
34_ belt wilbe able to be retracted to stop the container as needed to allow a
35 radiation survey to be conducted.
36
37 4.14.2.2 Water Recycling System. To reduce the amount of water required for
38 decontamination building, it is anticipated that the rinsate from the
39 container washing operation will be recycled. The recycling system will
40 consist of a rinsate collection system, a treatment system, and a storage
41 tank.
42
43 Rinsate from the cleaning operations will be collected on the concrete
44 _floor-of the wash bays and directed to one or more drains located in each bay.
45 The rinsate will flow by gravity to a sand trap where heavy solid materials
46 will be captured. The sand trap will be cleaned daily. The overflow from the
47 sand trap will be pumped to a cyclone separator to remove the remaining heavy
48 materials and to a settling tank where additional suspended particles will be
49 removed. The overflow from the settling tank will be pumped through filters
50 and into a storage tank where the overflow can be reused. Additional
51 treatment steps (such as reverse osmosis) can be added to the system if
52 operations show that further treatment is needed. The solids and blowdown
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1 waste water generated in the cyclone settling tank and filter will be directed
2 to the waste water treatment building described in Section 4.14.4.
3
4 The floor of the entire decontamination building and all of the
5 associated floor drains and pipes will be underlain by a secondary
6 containment/leak collection system that flows to a sump to allow removal of
7 any liquid that leaks through the floor.
8
9
10 4.14.3 Mobile Decontamination Unit
11
12 Two mobile decontamination units will be used for field decontamination
13 of dedicated ERDF vehicles and equipment to allow for servicing. Each unit
14 will be a standard self-contained, industrial use, high-pressure, low-volume
15 water washer with hot water and detergent options. Each water washer will be
16 mounted on the bed of a truck along with a water source.
17
18
19 4.14.4 Waste Water Treatment Building
20
21 The waste water treatment building will be used to treat leachate
22 generated in the ERDF trench, blowdown waste water, and solids from the
-23- decontamination-building water recycling-system, and possibly contaminated
24 run-off collected from the ERDF support units. The treatment building will be
25 located near the ERDF trench and the decontamination building. The design of
26 the equipment, storage tanks, package treatment plant, evaporation tanks, and
27 ancillary equipment used in the waste water treatment building described in
28 the following will incorporate RCRA MTRs for tanks and ancillary equipment
29 because these are likely to manage liquid hazardous/dangerous waste.
30
31 The waste water treatment building will consist of a 1,325-liter
32- (350gallon) fiberglass-storage/surge tank, a package waste water plant
33 (conceptually using the reverse osmosis process), a series of evaporation
34 tanks, and ancillary pipe and pump systems. A characterization of the
35 leachate that will be generated in the ERIF trench has not been conducted.
36 As a result, the size of the treatment system required and the adequacy of the
37 reverse osmosis process to treat the waste has not been evaluated.
38 A treatability study will be performed on synthesized waste water and an
39 evaluation of the reverse osmosis process will be conducted during definitive
40 design of the ERDF. The equipment in the waste water treatment building will
41 be underlain by a secondary containment system.
42
43 Treated waste water will be directed to evaporation tanks located near
44 the treatment building and the empty contaminated container transfer area.
45 The conceptual design indicates that shallow tanks that are 0.9 meter (3 feet)
46 deep and 46 meters (150 feet) in diameter will be used for evaporation. The
47 conceptual design indicates that these tanks will be modutanks equipped with
48 lhard-stdes-and double HOPE liners with a leak detection system. The final
49 design and the exact number of tanks required to provide adequate surface area
50 for evaporation will be determined during definitive design of the ERDF.
51
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1 As the design of the treatment system and the quality of the effluent
2 from-the _systemwill be characterized during definitive design, and a
3 determination will be made regarding whether the treated effluent from the
4 waste water treatment building can be used for other purposes. It may be
5 possible to use the effluent in lieu of raw water for cleaning containers at
6 the decontamination building, dust control within the ERDF, and cement/grout
7 mixing water at the subsidence control plant.
8
9

10 4.14.5 Subsidence Control Plant
11
12 The subsidence control plant will be located near the ERDF trench
13 (Figure 4-1). The batch plant will be used to supply a flowable subsidence
14 control material, conceptually consisting of flowable Portland cement and
15 --possibly augmented by the use of flyash from thy 200 Areas Powerhouse. The
16 subsidence control material will be used to fill void spaces in irregularly
17 shaped bulk debris placed in the ERDF trench. If the void spaces were left
18 unfilled, the spaces might collapse or allow the soil surrounding the debris
19 to flow into the space. This could result in long-term subsidence or
20 differential settlement of the waste that could threaten the integrity of the
21 final cover. Debris that requires subsidence control measures will be taken
22 to the floor of the trench before unloaded from the container.
23
24 The conceptual design indicates that the subsidence control plant must
25 have a minimum capacity output of 30 cubic meters (40 cubic yards) per batch,
26 but still be capable of producing batches in quantities less than capacity.
27 The daily capacity of the subsidence control plant will be at least 107 cubic
28 meters (140 cubic yards). The subsidence control material produced at the
29 subsidence control plant will be delivered to the toe of the working face of
30 the trench via an ERDF dedicated mixing truck. The material will be used to
31--f4ll the-void spaces of the-debris before-placing a cover Ar Aitional waste
32 material.
33
34
35 4.15 ENVIRONMENTAL RESTORATION DISPOSAL FACILITY OPERATIONS
36
37 This section provides a brief description of the operations that will be
38 conducted at the ERDF, as depicted in Figure 4-6. The information is included
39 to demonstrate that the operation of the ERDF and the associated support
40 structures can meet the CAMU designation criteria in 40 CFR 264.552 and
41 WAC 173-303-646. The specific criterion addressed is that the waste
42 management activities associated with the ERDF will not create unacceptable
43 risks to humans or the environment resulting from exposure to
44 hazardous/dangerous waste or hazardous/dangerous constituents.
45
46 The descriptions provided in the following sections are a brief summary
47 of the ERDF operations as described in the conceptual design report
48 (DOE-RL 1994a).
49
50
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1 4.15. 1 Waste Trans port to the Environmental Restoration Disposal Facility
2
3 Waste generated at various remediation sites on the Hanford Facility will
4 be placed in containers at the generation point. Each container will be
5 capable of holding approximately 26.75 cubic meters (35 cubic yards) of waste.
6 The containers of waste will be loaded onto a railcar or the trailer of a
7 tractor-trailer combination at the remediation site and transported to the
8 ERDF by rail or roadway.
9
10
I 4. 5.2 Loaded Rail ant Tract-or-Trai ler Container Transfer/Unl oading Area
12
i3 The railcars and tractor trailers carrying the loaded containers will
14 arrive at the loaded waste container transfer/unloading pad located near the
15 ERDF trench (Figure 4-1). Wheeled container handlers will be used to transfer
16 the waste containers from the railcars or tractor trailers to the dedicated
17 ERDF tractor trailers. The ERDF will be equipped with automated data
18 processing and rnntrnl onuipment to ensure complete and consistent
19 documentation of waste entering the ERDF. The dispatcher who will supervise
20 the _operatinnonf _thm_ transfer area will have access to automated equipment at
21 both the remediation site and the ERDF.
22
23
24 4.15.3 Transport of waste Within the Environmental Restoration
25 Disposal Facility
26
27 The dedicated ERDF tractor trailers will transport the containers of
28 waste from the transfer area to the ERDF trench along dedicated paved haul
29 roads. Once inside the ERDF trench, the tractor trailers will travel on
30 compacted gravel ramps and on top of the compacted interim cover material.
31 Containers of waste that will be placed in the as-received condition will be
32 taken to the appropriate trailer tipper for unloading. Single-use containers
33 and containers managing waste that require subsidence control measures will be
34 taken to the floor of the trench for unloading and special handling.
35
36 After the waste has been unloaded from the container, the interior of the
37 empty container will be inspected visually to determine whether supplementary
38 residual material removal techniques are required. If additional removal is
39 required, removal will be accomplished at the working face, or the dedicated
40 ERDF tractor trailer will deliver the container to the outdoor wash pad at the
41 decontamination building for residual removal. If residual removal is not
42 required, the dedicated ERDF tractor trailer will deliver the container to the
43 empty contaminated container transfer area adjacent to the decontamination
AA _hubiThzoom Te U- e led _ntainor hAl
45 either directly to the wash bay conveyor or stored temporarily at the transfer
46 area. The tractor trailer will return to the loaded waste container
47 transfer/unloading area. Tractor trailers that off-load single-use containers
48 willreturn directly to the loaded waste container transfer/unloading area.
49
50
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2
3 Waste placement operations will include container unloading, spreading,
4 and compaction of the waste. Waste container unloading operations will take
5 place under the supervision of an engineer or a working face supervisor who
6 will direct the dedicated ERDF tractor trailer carrying the containers to the
7 appropriate tipping location. The method for discharging waste will depend on
8 whether or not the waste can be discharged in the as-received condition.
9 Waste that does not require subsidence control measures or special handling

10 wIll be unloaded at trailer tippers located at the crest of the trench working
11 face. The tractor trailer will back onto the tipper and disconnect from the
12 trailer. The tipper will elevate the front end of the trailer so that the
13 waste discharges to the trench. A dust suppressant material will be sprayed
14 on the waste as it is discharged.
15
16 Containers of waste that require nuhidence control measures will be
17 unloaded at the toe of the working face using the self-tipping mechanism of
18 the trailer. The waste will- be dumpd parallel to the toe of the fill and the
19 tractor will move forward to spread the waste and ensure that all of the waste
20 is removed from the container. The subsidence control material will be placed
21 around the remediation waste before advancing the fill over the material.
22 Single-use and/or disposable containers and containers requiring special
23 handling will be unloaded on the operations layer and placed at the toe of the
24 working face using a crane.
25
26 Waste that has been unloaded at the top of the working face will be
27 spread by dozer tractors. One dozer will spread the waste down the working
28-- face -to-a-designated lift depth and slope. A second dozer will be used to
29 ensure that the top portion of the waste is maintained at the appropriate
30 level. Compaction of each lift of waste material will be accomplished by
31 vibratory compaction equipment operated over the deposited waste.
32
33 Waste unloaded at the toe of the slope will not require any further
34 spreading other than that provided by the unloading action of the
35 tractor/trailer. Irregularly shaped debris will not be compacted. Instead,
36 -subsidence--cont-ro-l- nat-er-al will be placed over and around the waste before
37 placing cover material. Waste placed in single-use containers or special
38 handling areas will not be spread or compacted. Void spaces in the single-use
39 containers will have been filled before arrival at the ERDF.
An
41
42 4.15.5 Subsidence Control Operations
43
44 The subsidence control measures used for irregular shaped waste will
45 occur after the waste has been deposited on the trench floor. The subsidence
46 control material will be mixed in the subsidence control plant and transferred
47 to a mixer/transport truck. The mixer/transport truck will deliver the
48 material to the toe of the working face. The flowable subsidence control
49 material will be unloaded onto waste using the mixer drum and an unloading
50 chute. The mixer/transport truck will return to the subsidence control plant.
51
52
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1 4.15.6 Daily Dust Suppressant
2
3 Daily, or more frequently as needed, the exposed waste on the working
4 face of the trench will be covered by a dust suppressant material. The
5 material will be applied by high-pressure spray equipment operating on clean
6 operational cover/interim cover or clean areas of the trench floor.
7
8
9 4.15.7 Interim Cover Placement
10
11 A 0.7-meter- (2-foot-) thick interim cover will be placed at the
12 10.6 meter (35 foot) and 21.3 meter (70 foot) levels of the waste in the ERDF
13 trench. The interim cover will prevent wind dispersal of waste and provide a
14 clean-working-surface for the dedicated EROF tractor/trailers-carrying waste
15 containers. The interim cover will be extended over the waste daily. The
16 materials for the interim cover will be taken from stock piles and loaded into
17 conventional dump trucks by frontend loaders. The dump trucks will transport
18 the material into the trench and dump the material near the edge of the
19 existing interim cover and the current working face. The material will be
20 spread and compacted by a dozer pulling a vibratory roller compactor.
21
22 The traveled areas of the interim cover will be maintained by surface
23 grading. Additional cover material will be spread and compacted on
24 deteriorated portions of the interim cover as needed. Dust suppression
25 materials may be applied to the operational cover to control the dispersal of
26 noncontaminated dust.
27
28
29 4.15.8 Final Interim Cover Placement
30
31 A low-permeability layer will be placed annually on top of the upper
32 interim cover. The combination of the upper interim cover and the
33 low-permeability layer is called the final interim cover. The conceptual
34 design of the low-permeability layer indicates the layer will consist of
35 either a layer of asphalt or other material such as a geomembrane. The exact
36 type of materials to be used for the low-permeability layer and the method of
37 placement will be determined during definitive design.
38
39
40 4.15.9 Dust Control Operations
41
42 The dust control operations to be conducted (discussed previously) can be
43 divided into two categories. The first category is the measures that will be
44 taken to prevent the wind dispersal of remediation waste and waste
45 constituents. The second category is the measures that will be taken to
46 minimize dust generated from gravel roadways and the interim cover material.
47
48 The conceptual plan- for- reducing the wind-di spersal of remedi ation waste
49 during the operation of the ERDF trench includes the use of dust suppressants.
50 The dust suppressants will be applied to the waste as the waste is discharged
51 from the containers to the ERDF trench, and possibly as the waste is spread
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1 and compacted. Dust supprescantc also will be applied daily at a minimum to
2 - the expused waste -o the working face of the trench.
3
4 The wind dispersal of remediation waste also will be reduced through the
5 use -of-a interim cover that will be placed daily on those areas where the top
6 of the spread and compacted remediation waste has reached either the 10.6 or
7 the 21.3 meter (35 or 70 foot) levels. The top of the clean soil layer will
8 be used as a traffic surface for the next day's waste unloading operations.
a9

10 In addition to the use of dust suppressants and an interim cover, a
11 maximum wind speed at which waste placement operations at the ERDF trench must
12 -stop- will- be determined during definitive -design In addition-to-the-maximum
13 wind speed criteria, the ERDF personnel will cease waste placement operations
14 in the event they determine that it is unsafe to continue operations because
15 of the climatic conditions, e.g., extremely cold temperatures, unrelated to
16 wind speed.
17
18 The first method used to control the spread of dust from
19 nonwaste/noncontaminated gravel surface haul roads and travel areas on the
20 trench floor and the interim cover will be to limit the speeds of vehicles
21 traveling in these areas. Maintenance of the gravel roads and travel surfaces
22 also will be used to control the spread of dust. The maintenance activities
23 that will-occur -regularly include surface grading and the application of water
24 or other dust suppressant materials-to-the-roadways- and -travel _surfanes.
25
26
27 4.15.10 Decontamination Operations
28
29 ---The-decontamination building, described in Section 4.14.2, will be used
30 to clean empty, reusable, waste containers, operations vehicles, and emergency
31 vehicles used in the operation of the ERDF.
32
33 Empty contaminated containers will be loaded onto a conveyer system that
34 will advance the containers through the wash bays of the decontamination
35 building. An automatic system will be used to wash, rinse, and air dry the
36 containers. Automatic equipment also will be used to conduct a survey for
37 radioactive contamination at the conclusion of the cleaning process. If the
38 container meets the decontamination criteria, the conveyor system will
39 transport the container to a covered storage area for transport back to the
40 -remediation- sites for-reuse.-- Ifupon visual--ins-pect-i-on,- -the container does
41 not meet the decontamination criteria, the container will be removed from the
42 conveyor and reloaded at the start of the process. Manual cleaning will be
43 conducted for any container that cannot be decontaminated adequately by the
44 automatic system.
45
46 The exteriors of vehicles and equipment leaving the site will be washed
47 with high-pressure water from a high-pressure washer that is mounted
48 permanently just inside the decontamination building. Two mobile
49 decontamination units will be used for field decontamination of dedicated ERDF
50 vehicles and equipment that require minor service while inside the ERDF.
51 A truck mounted high-pressure, low-volume water washer with hot water and
52 detergent options will be used to clean the vehicles or equipment.
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1
2 4.15.11 Equipment Maintenance
3
4 Equipment maintenance operations potentially to be conducted at the ERDF
5 may include vehicle and equipment refueling, vehicle and equipment fluids and
6 filter replacement, tire service, field replacement of electronic/instrument
7 equipment, and bench repairs of electronic equipment. Predictive maintenance,
-8 preventative maintenance, and corrective maintenance programs will be
9 established for the ERDF equipment.
10
11
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Table 4-1. Chapter 4.0 Cross-Reference Table.
([ ] - Denotes location of information-in Ecology Part B checklist)

(sheet 1 of 2)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU reguLation? 173-303 40 CFR

4.0 Process Information [DI

4.1 Containers [D-1] No N/A under 646 N/A under 264.552
WAC 173-303-680
40 CFR 264.170-40 CFR 264.178

4.2 Tank Systems [D-2] No N/A under 646 N/A under 264.552
WAC 173-303-640
40 CFR 264.190
40 CFR 264.191

4.3 Waste Piles (D-3] No N/A under: 646 N/A under 264.552
WAC 173-303-660
40 CFR 264.191
40 CFR 264.250-40 CFR 264.259

4.4 Surface Impoundments [D-4 No N/A under 646 N/A under 40 CFR 264.552
WAC 173-303-650
40 CFR 264.220-231

4.5 Incinerators [D-51 No N/A under 646 N/A under 264.552
WAC 173-303-670
40 CFR 264.340-351

4.6 Landfills [D-61 No N/A under 646 N/A under 264.552
WAC 173-303-665
40 CFR 264.300-264.317

4.7 Land Treatment [D-71 No N/A under 646 N/A under 264.552
WAC 173-303-655
40 CFR 264.270-264.283

4.8 Miscellaneous Units ED-8 No N/A under 646 N/A under 264.552
WAC 173-303-680
40 CFR 264.600-264.603

4.9 Drip Pads No N/A under 646 N/A under 264.552
40 CFR 264.510-264.574

4.10 Air Emissions Standards for No N/A under 646 N/A under 264.552
Process Vents
40 CFR 264.1030-264.1037

4.11 Air Emissions Standards for No N/A under 646 N/A under 264.552
Equipment Leaks
40 CFR 264.1050-264.1057

4.12 ERDF Trench Yes 646(5)(a)(i)-(vii) 264.552(c)(1)-(7)
WAC 173-303-806(4)(h); 646(5)(b)(ii) 264.552(e)(2)
WAC 173-303-665(2) Criteria 1-7
WAC 173-303-810(13)

413 Other CAMUs No--information is N/A N/A
provided in support of
CAMU criteria

940612.1900 T4-1A
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Tabl
([ ] - Denotes

e 4-1. Chapter 4.0 Cross-Reference Table.
location of information in Ecology Part B checklist)

(sheet 2 of 2)

* The sections of this application are based on the Ecology Part B Checklist. The
state (WAC 173-303) and federaL (40 CFR 260-270), provide the specific requirements that
these sections.

referenced regulations, both
typically are incorporated in

** Assumes that Washington State has received HSWA authority.

940612.1900

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

4.14 Description of ERDF Support No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) and (2)
racitIties provided in support of CAMU Criteria 1 and 2

CAMu criteria

4.15 ERDF Operations Yes 646(5)(a)(i), (ii), (iv), 264.552(c)(1), (2), (4),
v), and (vi) (5), and (6)
646(5)(b)(ii) 264 .552(e)(2)

CAMU Criteria 1, 2, 4, 5,
and 6

T4-1 .2
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Table 4-2. Data Requirements and Test Methods for Foundation Materials.

Data requirement/ Pertinent
application chapters Test method Comments

In situ density: 4.12.4.2.2 Standard Borehole
Settlement 4.12.4.4.2 penetration,
Bearing capacity 4.12.4.4.3 ASTM D 2167
Side-slope stability 4.12.4.4.4 Borehole

4.12.4.4.8 California sampler,
modified ASTM D 1586

Borehole
Large-diameter
sampler,
modified ASTM D 1586 Laboratory

Bulk density

Foundation material strength: 4.12.4.2.2 Triaxial test, Laboratory
Bearing capacity 4.12.4.4.3 ASTM D 4767
Side-slope capacity 4.12.4.4.4

Calcium Carbonate Laboratory
Content

____ ___ ___ ___ ___ ___ ___ __ ___ ___ ___ ASTM D 4373 _ _ _ _ _

foundation permeability: 4.12.4.2.4 Hydraulic in situ
Pressure dissinatinn 4.12.4.3.4 Conductivity

4.12.4.4.2 of Unsaturated Soils
4.12.4.4.5 American Society

of Agronomy, 1986

Natural moisture content: 4.12.4.2 Moisture content Laboratory
Support data for other tests 4.12.4.3 test,

4.12.4.4 ASTM d 2216

Particle-size distribution: 4.12.4.2.2 Particle-size Laboratory
Material characterization 4.12.4.3.1 analysis,
Liquefaction potential 4.12.4.4.2 ASTM D 422
Support data for other tests 4.12.4.4.3 Laboratory

4.12.4.4.4 Fine fraction of
4.12.4.4.5 soils,
4.12.4.4.6 ASTM D 1140

940612.1900 T4-2
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1 -5.0- GROUNDWATER MONITORING
2
3
4 - -As a RCRA CAMU, the ERDF would be required to include grounndwater
5 monitoring, as stated in 40 CFR 264.552(e)(3)(i and ii) and
6 WAC 173-303-646(5)(b)(iii): "(Groundwater monitoring must be performed that is
7 sufficient to)... continue to detect and characterize the nature, extent,
8 concentrations, direction, and movement of existing releases of hazardous
9 constituents in groundwater from sources located within the CAMU; and detect,

10 and subsequently characterize releases of hazardous constituents to
!I groundwater tat may occur from areas of the CAMU in which waste will remain
12 in place after closure of the CAMU." This chapter discusses groundwater
13 monitorinq to- be performed-at the EROF.- Table 5-1 is a regulatory cros-
14 reference table. The DOE Order 5820.2A requires protection of groundwater
15 resources in accordance with federal, statc, and local requirements.
16 Implementation of groundwater monitoring in accordance with this chapter will
17 meet federal, state, and local, and, hence, DOE Order requirements. Also,
18 groundwater monitoring requirements under TSCA are met by the implementation
19 of this monitoring program.
20
21
22 *. EXEMPTION FROM GROUNDWATER MONITORING REQUIREMENTS
23
24 No exemption from groundwater monitoring requirements is requested for
25 the ERDF.
26
27
28 5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA
29
30 The ERDF will not be a RCRA/WAC land disposal unit for which interim
31 status groundwater monitoring is required. Interim status groundwater
32 monitoring is required for TSD units that are active before issuance of a
33 final permit, but because the ERDF is yet to be constructed and no waste is in
34 place, there is no need to collect interim status-type data. However, the
35 occurrence of preexisting groundwater contamination below the ERDF emanating
36 from sources outside the ERDF has been noted, and is discussed in Section 5.4.
37

38
39 5.3 ENVIRONMENTAL SETTING AND AQUIFER IDENTIFICATION
40
41 The following section contains information on the environmental setting
42 of the Hanford Facility, includi-ng- information -on -the physiographic,
43 geomorphic, and environmental setting; ecological setting and climate;
44 regional geology and hydrogeology; and identification of the uppermost
45 aquifer. This information is provided to facilitate the evaluation of the
46 ERDF in accordance with the requirements of 40 CFR 264.552(d) and (e) and
47 WAC 173-303-646(5)(b).
A9

49

940613.0850 5-1
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1 5.3.1 Physiographic and Geomorphic Setting of the Hanford Region
2
3 The Hanford Facility is situated within the Pasco Basin, which is one of
4 a number of structural and topographic depressions located within the Columbia
5 Basin Subprovince of the Columbia Intermontane Physiographic Province.
6 The location of the Columbia Basin Subprovince is shown in Figure 5-1.
7 The dominant geologic characteristics of the Columbia Intermontane Province
8 resulted from flood basalt volcanism and regional deformation that occurred
-9 from-17.5 to 14.5 million years ago (PNL 1989; WHC 1991b). The Columbia
10- Intermontane Province-is distinguished-primarily -by its relatively uniform
11 rock type and undeformed nature with respect to adjacent provinces that
12 developed under different tectonic and climatic settings. Within the Columbia
13 Intermontane Province, the term Columbia Plateau is used informally to
14 designate the area that is covered by the Columbia River Basalt Group
15 (DOE-RL 1994d).
16
17 The Pasco Basin is bounded on the north by the Saddle Mountains; on the
18 west by Umtanum Ridge, Yakima Ridge, and the Rattlesnake Hills; on the south
19 by Rattlesnake Mountain-and the-Rattlesnake -is-;-and on the east by the
20 Palouse Slope, as shown in Figure 5-2 (PNL 1989; WHC 1991b). The physiography
21 of the Hanford Facility is dominated by the low-relief plains of the Central
22 Plains physiographic region and a few basaltic ridges of the Yakima folds
23 physiographic region (Gable Mountain-Umtanum Ridge, Yakima Ridge, and
24 Rattlesnake Hills) that rise above these plains in the western portion of the
25 Hanford Facility (PNL 1989).
26
27 The geomorphology of the Hanford Facility is characterized by unique land
28 forms created primarily by pleistocene cataclysmic flooding. These include
29 anastomosing flood channels, bergmounds, and giant flood bars. The Cold Creek
30 Bar occurs at the ERDF area, and was created by multiple flood events.
31 In addition, eolian activity in the Columbia Basin is a major geomorphic
32 agent, producing sheet sands that can blanket the surface topography.
33
34 The elevation along the Columbia River ranges from 107 to 122 meters
35 (350 to 400 feet) above mean sea level within the Hanford Facility. Steep
36 embankments rise approximately 9 to 24 meters (30 to 80 feet) upwards along
37 sections of the Columbia River in the northern end of the Hanford Facility
38 along the-O00 Areas. The-2-00 -Areas are located on a plateau ranging in
39 elevation from approximately 183 to 230 meters (600 to 750 feet) above mean
40 sea level. Significant topographic features on the Hanford Facility include
41 Gable Mountain and Gable Butte, both of which are located between the 200
42 Areas and 100 Areas. Gable Mountain Gap drops to an elevation of
43 approximately 125 meters (405 feet) between Gable Mountain and Gable Butte
44- (WHC 1991b).

46
4/ 5.3.2 Ecological Setting/Climate
48
49 The ecological setting and climate is summarized in Chapter 2.0.
50 Additional detailed information -is presented in numer.us--references (WHC 1994c
51 and DOE-RL 1994d).
52
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1 5.3.3 Regional Geology
2
3 Regional geology around the Hanford Facility has been extensively studied
4 and is well documented (i.e., PNL 1989; WHC 1991b). The following is a
5 synopsis of regional geologic conditions, as extracted from the aforementioned
6 documents.
7
8 The Hanford Facility lies in the Pasco Basin near the eastern limit of
9 the Yakima Fold Belt. As discussed previously, the Pasco Basin is a

10 structural depression bounded by anticlinal ridges on the north, west, and
11 south and a monocline on the east. The Pasco Basin is divided by the Gable
2 Mountain anticline and the Wahluke syncline to the north, and the Cold Creek
13 syncline to the south (Figure 5-2).
14
15 The Hanford Facility is underlain by Miocene-age basalt of the Columbia
16 River Basalt Group and late Miocene to Pleistocene suprabasalt sediments.
17 Tle-basalts and sediments thicken-into the-Pasco Basin and generally reach
18 maximum thicknesses in the Cold Creek syncline. Cenozoic-age sedimentary and
19 volcaniclastic rocks underlying the basalts are not exposed at ground surface
20 at or near the Hanford Facility (WHC 1991b).
21
22 5.3.3.1 Stratigraphy. The subsurface geology underlying the Hanford Facility
23 consists of numerous formally and informally (i.e., Hanford formation)
24 recognized stratigraphic units. Figure 5-3 illustrates the stratigraphic
25 nomenclature of the Miocene to Holocene-age geologic units within the Pasco
26 Basin. Nomenclature used in the past for geologic units is provided, as well
27 as current nomenclature. These geologic units are comprised of three major
28 groups: (1) the Columbia River Basalt Group, (2) the Ellensburg Formation,
29 and (3) the suprabasalt sediments.
30
31 5.3.31.1 Columbia River Basalt Group. The Columbia River Basalt Group
32 is comprised of an assemblage of tholeiitic, continental flood basalts that
33 are Miocene in age. These flows cover an area of more than 163,700 square
34 kilometers (63,000 square miles) in Washington, Oregon, and Idaho and have an
35 estimated volume of approximately 174,300 cubic kilometers (41,800 cubic
36 miles) (WHC 1991b). The Columbia River Basalt Group formally is divided into
37 five formations. From youngest to oldest, these include: Imnaha Basalt,
38 Picture Gorge Basalt, Grande Ronde Basalt, Wanapum Basalt, and Saddle
39 Mountains Basalt. Of these, only the Grande Ronde, Wanapum, and Saddle
40 Mountains Basalts are present in the Pasco Basin.
41
An2- Th Grande Ronde Basalt is the most extensive and voluminous formation
43 within the Columbia River Basalt Group and represents about 87.5 percent by
44 volume of this group. The Saddle Mountains Basalt forms the uppermost basalt
45 unit in the Pasco Basin, except along some of the bounding ridges where
46 Wanapum and Grande Ronde Basalts are exposed (DOE-RL 1994d).
47
48 5.3.3.1.2. _Ellensburg Formation, The Ellensbura Formation includes
49 volcaniclastic and siliciclastic rocks that are interbedded with the Columbia
50 River Basalt Group in the central and western parts of the Columbia Plateau.
51 The volcaniclastic rocks consist of primary pyroclastic air fall deposits and
52 reworked epiclastics derived from volcanic terrains west of the Columbia
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1 Plateau. The siliciclastic rocks consist of clastic, plutonic, and
2 metamorphic detritus derived from the Rocky Mountain terrain. The age of the
3 Ellensburg Formation is principally Miocene, although locally it could be
4 equivalent to early Pliocene. The thickest accumulations of the Ellensburg
5 Formation lie along the western margin of the Columbia Plateau, where Cascade
6 Range volcanic and volcaniclastic materials interfinger with the Columbia
7 River Basalt Group. Within the Pasco Basin, deposits of the Ellensburg
8 Formation are restricted primarily to the Wanapum and Saddle Mountains
9 Basalts. The lateral extent and-thickness of interhedded sediments generally

10 increase upward in the section (Reidel and Fecht 1981). On the Hanford
11 Facility, the three uppermost units of the Ellensburg Formation include the
12 Levey interbed (a tuffaceous sandstone and fine-grained tuffaceous siltstone),
13 the Rattlesnake Ridge interbed (consisting of a lower clay or tuffaceous
14 sandstone, a middle micaceous-arkosic and/or tuffaceous sandstone, and an
15 upper tuffaceous siltstone to sandstone), and the Selah interbed (a mixture of
16 silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin
17 stringers of predominantly basaltic gravels). The Levey interbed occurs
18 between the Ice Harbor and Elephant Mountain member of the Columbia River
19 Basalts, while the Rattlesnake Ridge occurs between the Elephant Mountain and
20 Pomona members and the Selah is between the Pomona and Esquatzel members of
21 the Columbia River Basalts.
22
23 5.3.3.1.3 Suprabasalt Sediments. The suprabasalt sedimentary sequence
24 at the Hanford Facility is approximately 230 meters (750 feet) thick in the
25- west-central Cold-Creek--syncline,-and pinches out against the anticlinal
26 ridges that bound the Pasco Basin. The suprabasalt sediments were derived
27 from a variety of depositional environments, and the late Miocene to Pliocene
28 age fluvial-lacustrine Ringold Formation and Pleistocene-age glaciofluvial
29 Hanford formation dominate the preserved stratigraphic record for these
30- sediments -(Brown -1959- -Routson and -Fecht 1979; WHC -1991b). The
31 Plio-Pleistocene unit, early Palouse soil, and pre-Missoula gravels occur
32 locally between the Hanford and Ringold Formations.
33
34 The late Neogene (late Miocene to Pliocene) sediments deposited above the
35 Columbia River Basalt Group are represented by the Ringold Formation within
36 the Pasco and Quincy Basins of the central Columbia Plateau (Grolier and
37 Bingham 1978; Newcomb et al. 1972). The fluvial-lacustrine Ringold Formation
38 was deposited by the ancestral Columbia River and its tributaries in east-west
39 trending valleys formed during development of the Yakima folds. While outcrop
40 of the Ringold Formation is limited to the White Bluffs within the central
41 Pasco Basin and to the Smyrna and Taunton benches within the Othello Basin,
42 extensive data on the Ringold Formation also are available from boreholes in
43 these basins.
44
45 The Ringold Formation is classified into three facies associations
46 (referred to as stratigraphic section types) that represent variations in the
47 paleogeography during Ringold time. Section Type I, comprised of gravel and
48 associated sand and silt, represents a migrating channel deposit of the major,
49 thoroughgoing, ancestral Columbia and/or Snake River systems confined to the
DO central portion of the Pasco Basin. Section Type II is comprised mostly of
51 overbank sand, silt, and clay deposited along the margins of the basin, beyond
52 the influence of the main channel. Section Type III, a fanglomerate, occurs
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1 locally around the extreme margins of the basin, and is comprised of mostly
2 angular basaltic debris derived from side-stream alluvium shed off bedrock
3 ridges. Significant stratigraphic variation within units of the Ringold is
4 apparent (Tallman et al. 1981).
5
-6 The Ring-aid Formati-o-on the Hanford Facility is up to 185 meters
7 (600 feet) thick in the deepest part of the Cold Creek syncline south of the
a 200 West Area-and 170 meters-(560 feet) thick in the western Wahluke syncline
4 near the 100-B Area. The Ringold Formation pinches out against the Gable

10 Mountain, Yakima Ridge, Saddle Mountains, and Rattlesnake Mountain anticlines.
11 It is largely absent in the northern and northeastern parts of the 200 East
12 Area and adjacent areas to the north in the vicinity of West Pond.
13 The Ringold Formation consists of semi-indurated clay, silt, pedified mud,
14 fine to coarse-grained sand, and granule to cobble gravel. These were
15 formally divided into five units (basal, lower, middle, upper, and
16 fanglomerate), which have been reclassified into 'the nomenclature presented in
17 Figure 5-3.
18
19 The -ate Pliocene to early Pleistocene generally is characterized as a
20 period of regional incision on the Columbia Plateau. Within the Pasco Basin,
21 this is reflected by the abrupt termination and erosional nature of the top of
22 the Ringold Formation (Bjornstad 1985; Brown 1960; Newcomb et al. 1972).
23 Following incision, a well-developed soil formed atop the eroded surface.
24 Thin alluvial deposits, situated stratigraphically between the Ringold
25 Formation and Hanford formation, are found throughout the Pasco Basin. These
26 deposits are referred to informally as (1) the Plio-Pleistocene unit, (2)
27 pre-Missoula gravels, and (3) early Palouse soil.
28
29 The Plio-Pleistocene unit occurs disconformably upon the Ringold in the
30- 200 West Area, and is up to 25 meters (82 feet) thick. It is comprised of a
31 basaltic and calcrete facies. The quartzose pebble to cobble gravels of the
32 pre-Missoula gravels (PSP&L 1982), which can occur above or lateral to the
33 Plio-Pleistocene unit, are up to 25 meters (82 feet) thick, and contain less
34 basaltic sediments than underlying Ringold gravels and overlying Hanford
35 formation deposits. The Missoula gravels have a distinctive white or bleached
36--color, and sharply truncate underlying strata. These gravels are not apparent
37 in all areas throughout the Hanford Facility, and the lateral continuity of
38 the units relative to the Plio-Pleistocene and Palouse is questionable.
39
40 The early Palouse soil consists of up to 20 meters (65 feet) of silt and
41 fine-grained sand that generally overlies the Plio-Pleistocene unit, or, if
42 present, the Missoula gravels. In the western Cold Creek syncline around the
43- 200- West- Area, the Palouse soil occurs immediately above the Plio-Pleistocene
44 unit (Tallman et al. 1981; Bjornstad 1984; DOE 1988).
45
46 The Hanford formation was deposited following the post-Ringold period of
47 erosion and subsequent deposition of the Plio-Pleistocene unit, Missoula
48 gravels, and Palouse soil. The Quaternary Hanford sequence, which has not
49 been formally recognized as a formation, consists of gravel-dominated, and
50 sand- and silt-dominated sequences formed by a variety of depositional
51 processes. In the central Columbia Plateau, the Hanford formation was
52 deposited primarily by proglacial cataclysmic flooding, with lesser amounts of
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1 fluvial, alluvial, and eolian deposition below, between, and above flood
2 deposits.
3
4 Above the Hanford formation, alluvium is present as a surficial deposit
5 along major river and stream courses. Varying thicknesses of loess or sand
6 mantle much of the Columbia Plateau. Active and stabilized sand dunes are

-7-- widespread at ground surface in the Pasco 8asin.
8
9 5.3.3.1.4 Soils. The soils present at the Hanford Facility have been

10 investigated and mapped by Hajek (1966) and Kocher et al. (1921). The soils
11 present in the north-central portion of the Hanford Facility include Burbank
12 Loamy sand, Rupert sand, Ephrata sandy loam, Ephrata fine sandy loam, Ephrata
13 sand, Winchester sand, and Winchester fine sand. The soils of the Winchester
14 series are basaltic, loose, and open, and have low moisture-holding capacity.
15 The Ephrata series overlay a substratum of gravels and sand and are somewhat
16 calcareous. The gravely phase and the heavy phase of the Ephrata fine sandy
17 loam are reported by Kocher et al. (1921) to be the soils of greatest
18 agricultural significance in Benton County (DOE-RL 1994d).
19
20 According to a study conducted by the Western States Land Grant
21 Universities and Colleges and Soil Conservation Service (1964), the soils of
22 the Hanford Facility are largely entisols (immature soils) formed on
23 unconsolidated upland materials and eolian sands with few clearly-defined
24 horizons. The regosols occur on glaciofluvial deposits that have been
25 continually shifted and sorted by wind erosion and deposition. These soils
26 support a shrub-steppe vegetation community, and are principally used for
27 grazing and limited irrigated crop production.
28
29 5.3.3.2 Structural Geology. The Columbia Plateau is bounded on the west by
30 the Cascade Range, on the north by the Okanogan Highlands, on the east by the
31 Northern Rocky Mountains and Idaho Batholith, and on the south by the High
32 Lava Plains and Snake River Plain. The Columbia Plateau consists of three
33 informal structural subprovinces: Palouse, Blue Mountains, and Yakima Fold
34 Belt. The subprovinces are delineated on the basis of their structural
35 fabric, unlike the physiographic provinces that are defined on the basis of
36 landforms. The Hanford Facility is located near the junction of the Yakima
37 Fold Belt and the Palouse Subprovinces. The Pasco Basin occurs within the
38 Yakima Fold Belt province, which is characterized by a series of continuous,
39 narrow asymmetric anticlines approximately 5 to 30 kilometers (3 to 19 miles)
40 wide and less than 1 kilometer (0.6 miles) high, and is one of the larger
41 structural basins in the Columbia Plateau (DOE-RL 1994d).
42
43 5.3.3.2.1 Cold Creek Syncline. The Cold Creek syncline lies between the
44 Umtanum Ridge-Gable Mountain uplift and the Yakima Ridge uplift.
45 _The 200 -Areas occur-along the northern flank of this syncline, the location
46 and attitude of which are shown in Figure 5-4. The Cold Creek syncline is an
47 asymmetric and relatively flat-bottomed structure, with bedrock on the
48 northern flank of the syncline dipping gently (approximately 5*) to the south.
49- The 300 Area lies at the eastern end of the Cold Creek syncline where it
50 merges with the Pasco syncline (DOE-RL 1994d).
51
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1 The Yakima Barricade geophysical anomaly occurs on the west side of the
2 Cold Creek syncline and coincides with a west-to-east change in hydraulic
3 gradient. Data suggest that this feature is either a steeply dipping fold or
4 a high-angle fault that formed during the late Miocene to early Pliocene;
5 movement ended by late Pliocene (DOE-RL 1994d).
A
7 5.3.3.2.2 Umtanum Ridge-Gable Mountain Structural Trend. The Umtanum
8 Ridge-Gable Mountain structural trend is a segmented anticlinal ridge,
9 extending for a length of 136 kilometers (85 miles) in an east-west direction

10 and passing north of the 200 Areas and south of the 100 Areas. The location
11 of the ridge is shown on Figure 5-4. This structure consists of five
12 segments. From the west, Umtanum Ridge plunges eastward and joins the Gable
13 Mountain-Gable Butte segment just east of the western boundary of the Hanford
14 Facility. The eastern-most segment, the southeast anticline, trends southeast
15 off the eastern boundary of the Gable Mountain-Gable Butte segment.
16
17_ _5.3-2-3 Yakima Ridge, -The Yakima- Ridge extends west of Yakima,
18 Washington, to the center of the Pasco Basin, where it forms the southern

-19 -boundary of- the Cold Creek syncline. The eastern-most surface expression of
20 the Yakima Ridge uplift is represented by an anticline that plunges eastward
21 into the Pasco Basin (Myers et al. 1979). The eastern extension of Yakima
22 Ridge is mostly buried beneath a cover of suprabasalt sediments.
23
24 5.3.3.3 Seismicity and the Occurrence of Faults. Most known faults within
25 the Hanford Facility are associated with anticlinal fold axes and are thrust
26 or reverse faults (although normal faults do exist), which probably were
27 formed concurrently with the folding (DOE 1988). Strike-slip faults have not
28 been observed within the Pasco Basin. Wrench faults have been observed along
29 ridges at boundaries between geometrically coherent segments of the structures
30 (i.e., in the Saddle Mountains), but these faults are confined to the
31 individual structures (DOE-RL 1994d).
32
33 In general, it has been found that, for structures within the Hanford
34 Facility area, the greatest deformation occurs in the hinge area of the
35 anticlinal ridges and decreases with distance from that area. Accordingly,
36 the greatest amount of tectonic jointing and faulting occurs in the hinge zone
37 and decreases toward the gently dipping limbs. These faults usually exhibit
38 low dips with small displacements, could be confined to the layer in which
39 they occur, and die out with no recognizable displacement (DOE 1988;
40 DOE-RL 1994d).
41
42 -Eastern Washington {and especially the Columbia Plateau region) is a
43 seismically inactive area when compared to the rest of the western United
44 States. The closest regions of historic moderate-to-large earthquake
45 generation are in western Washington and Oregon, western Montana, and eastern
46 Idaho. The most significant seismic event near the Hanford Facility was the
47 1936 Milton-Freewater, Oregon, earthquake that had a magnitude of 5.75 and
48 occurred more than 90 kilometers (54 miles) away. The largest Modified
49 Mercalli Intensity was felt at Walla Walla, Washington, and was VII.
50 This event was approximately 105 kilometers (63 miles) from the Hanford
51 Facility.
52
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1 5.3.4 Regional Hydrogeology
2
3 -The -princtpal-surface water feature of the Pasco Basin is the Columbia
4 River. In the Pasco Basin, the Columbia River is joined by three major
S tributaries: the Yakima River, Snake River, and Walla Walia River.
6 No perennial streams originate in the Pasco Basin (DOE-RL 1994d). Additional
7 detail concerning regional surface hydrology is presented in Chapter 2.0, as
8 well as numerous references (i.e., DOE-RL 1994d). Potential perching horizons
9 in the vadose zone on the Hanford Facility include the Plio-Pleistocene unit

10 and the early Palouse soil (DOE-RL 1993b). The units are primarily present in
11 and around the 200 West Area but also can be found elsewhere on the Hanford
12 Facility. On the 200 Areas Plateau, the units pinch out between 200 West and
13 200 East Areas.
14
15 The hydrogeology of the Pasco Basin is characterized by a multi-aquifer
16 system consisting of four hydrogeologic units corresponding to the upper three
17 formations of the Columbia River Basalt Group (Grande Ronde Basalt, Wanapum
-18 -Basalt- and-Saddle Mountain-Basalt) and the suprabasalt sediments. The basalt
19 aquifers consist of the tholeiitic flood basalts of the Columbia River Basalt
20 Group and- relatively minor amounts of intercalated fluvial and volcaniclastic
21 sediments of the Ellensburg Formation. Confined zones in the basalt aquifers
22 are present in the sedimentary interbeds and/or interflow zones occurring
23-- between dense basalt -lows. --The--main water-bearing -portions -of the interflow
24 zones are networks of interconnecting vesicles and fractures of the flow tops
25 and flow bottoms (DOE 1988). The suprabasalt sediment, or uppermost aquifer
26 system, consists of fluvial, lacustrine, and glaciofluvial sediments.
27 This aquifer is regionally unconfined and contained largely within the Ringold
28 and Hanford formations.
29
30 Local recharge to the shallow basalt aquifers results from infiltration
31 of precipitation and run-off along the margins of the Pasco Basin, and in
32 areas of artificial recharge where a downward gradient from the unconfined
33 aquifer system-to the uppermost confined basalt aquifer might occur. Regional
34 recharge of the deep basalt aquifers is inferred to result from interbasin
35 groundwater movement originating northeast and northwest of the Pasco Basin in
36 areas where the Wanapum and Grande Ronde Basalts crop out extensively
37 (DOE 1988). Groundwater discharge from shallow basalt aquifers is probably to
38 the overlying aquifers and to the Columbia River. The discharge area(s) for
39 the deeper groundwater system is uncertain, but flow is inferred to be
40 generally southeastward with discharge thought to be south of the Hanford
41 Facility (WHC 1991b; PNL 1993).
42
43 Erosional windows through dense basalt flows occur occasionally, and
44 might allow direct interconnection between the uppermost aquifer system and
45 underlying confined basalt aquifers in these locations. Graham et al. (1984)
46 reported that some contamination was present in the uppermost confined aquifer
47 (Rattlesnake Ridge interbed) south and east of Gable Mountain Pond, presumably
48 due to downward contamination flow through erosional windows. Graham
49 et al. (1984) evaluated the hydrologic relationships between the Rattlesnake
50 Ridge interbed aquifer and the unconfined aquifer in this area and delineated
51 a potential area of intercommunication beneath the northeast portion of the
52 200 East Area.
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1 The uppermost aquifer system is regionally unconfined beneath the Hanford
2 Facility and lies at depths ranging from less than (0.3 meter) (1 foot) below
3 ground surface near West Lake and the Columbia and Yakima Rivers, to greater
4 than 106.7 meters (350 feet) in the central portion of the Cold Creek
5 syncline. Groundwater in this aquifer system occurs within the glaciofluvial
6 sands and gravels of the Hanford formation and the fluvial/lacustrine
7 sediments of the Ringold Formation.
8
9 The position of the water table in the southwestern Pasco Basin is
10 generally within Ringold fluvial gravels. In eastern portions of the Pasco
11 Basin, the water table is generally within the Hanford formation. However,
12 the main body of the unconfined aquifer generally occurs within the Ringold
13 Formation in the Pasco Basin (WHC 1991b).
14
15 Hydraulic conductivity estimates for the unconfined aquifer have been
16 mapped over the Hanford Facility, as shown in Figure 5-5 (DOE 1988).
17 The hydraulic conductivities were obtained from pumping tests and are not
18 layer specific, but apply to the combined conductivity of all layers stressed
19 during the test. The hydraulic conductivity ranges from approximately 10- to
20 10 centimeters per second (10 to 103 feet per day), reflecting heterogeneity
21 of the material. Transmissivities vary widely regionally because of the
22 variable saturated thickness of the unconfined aquifer (DOE-RL 1994d).
23 Table 5-2 presents the hydraulic parameters for specific geologic units
24 underlying the Hanford Facility (WHC 1991b). The hydraulic conductivities for
25 the Hanford formation vary from approximately 150 to 6,100 meters (500 to
-26-- 2&,300-feety per day whie--hydraulic conductivity-of the Ringold Formation
27 gravel facies is also highly variable [6 to 180 meters (20 to 600 feet) per
28 day], but less than that of the Hanford Facility (Graham et al. 1981),
29
30 The base of the uppermost aquifer system is defined as the top of the
31 uppermost basalt flow. However, fine-grained overbank and lacustrine deposits
32 in the Ringold Formation locally form confining layers for Ringold fluvial
33_- gravels._ The uppermost aquLifer system i-s_ approximately 152.4 meters
34 (500 feet) thick near the center of the Pasco Basin.
35
36 Sources of natural recharge to the uppermost aquifer system are rainfall
37 and run-off from the higher bordering elevations (including the Saddle
38 Mountains, Umtanum and Yakima ridges, and Rattlesnake Hills), water
39 infiltrating from small ephemeral streams, and river water along influent
40 reacies of the Yakima and Columbia rivers (DOE-RL 19-94d).---The movement of
41 precipitation through the unsaturated (vadose) zone has been studied at
42 several locations on the Hanford Facility (i.e., PNL 1987). Gee et al. (1992)
43 indicates that recharge rates in the vadose zone on the Hanford Facility range
44 from more than 100 millimeters (4 inches) per year to near zero, based on
45 lysimeter data. Also, Pacific Northwest Laboratory (PNL) (1987) concluded
46 that no downward percolation of precipitation occurs on the 200 Areas Plateau
47 where the-sediments are layered and vary in texture, and that all moisture
48 penetrating the soil is removed by evapotranspiration. Downward water
49 movement below the root zone is common in the 300 Area, where soils are
50 coarse-textured and precipitation was above normal during this study
51 (WHC 1991b).
52
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1 Artificial recharge of the uppermost aquifer system occurs from the
2 disposal of large volumes of waste water on the Hanford Facility (principally
3 in the 200 Areas), and from large irrigation projects surrounding the Hanford
4 Facility. Artificial recharge from the 200 Areas waste water disposal
5 facilities is estimated to be approximately 10 times the natural recharge on
6 the Hanford Facility (Graham et al. 1981). From the recharge areas to the
7 west, groundwater flows downgradient in the uppermost aquifer to the discharge
8 areas, primarily along the Columbia River. Figures 5-6 and 5-7 illustrates
9 the groundwater table for the Hanford Facility during the January of 1944 and

10 June of 1993,_respectively. Effluent disposal on the Hanford Facility altered
11 hydraulic gradients and flow directions. Before operations on the Hanford
12 Facility began in 1944 (Figure 5-6), the hydraulic gradient in all but the
13 southwestern-most portion of the Hanford Facility was approximately 1.5 meters
14 per kilometer (5 feet per mile). Regional groundwater flow was generally
15 toward the east-northeast at that time, although flow north of Gable Mountain
16 was more to the north. Groundwater flow north of Gable Mountain now trends in
17 a more northeasterly direction as a result of groundwater mounding in the
18 200 Areas and flow through Gable Gap. South of Gable Mountain, flow is
19 interrupted locally by the groundwater mounds in the 200 Areas. There is a

-20 component of groundwater flow to the north between Gable Mountain and Gable
21 Butte from the 200 Areas. The historical groundwater flow patterns are
22 described more fully in published reports (WHC 1991a; PNL 1989; DOE-RL 1993a;
23 and DOE-RL 1993b).
24
25 Waste waters discharged on the Hanford Facility have reached the
26 unconfined aquifer and the confined aquifer of the Rattlesnake Ridge interbed.
27 The primary constituents that have reached the upper confined aquifer and the
28 uppermost aquifer system are tritium, iodine-129, ruthenium-106,
29 --technetium-99, -uranium, nitrate, and--chromium (DOE 1986)- The groundwater is
30 routinely and extensively monitored to record the movement of contaminants and
31 to determine any impact from the Hanford Facility to the public. Groundwater
32 monitoring reports are produced annually. Preexisting groundwater
33 contamination is discussed more thoroughly in Section 5.4.
34
35
36 5.3.5 Uppermost Aquifer: Environmental Restoration Disposal Facility Area
37 Geology and Hydrology
38
39 The hydrogeology of the ERDF area is described in this section.
40 Information on the geology and hydrogeology is summarized from the site
41 characterization plan (WHC 1994c). Recent data gathered since the publication
42 of the site characterization plan were incorporated into this document.
43
44 5.3.5.1 Environmental Restoration Disposal Facility Area Geology.
45 The topography and principal geomorphic features of the ERDF site are shown in
46 Figure 5-8. The site is on the south slope of the Cold Creek bar, and the
47 Hanford formation is the principal geologic unit at the surface. Other
48 surficial materials include stabilized sand dunes and active sand dunes.
49 The surficial units are underlain by 159 to 177 meters (521 to 580 feet) of
50 suprabasalt sediments that rest on top of the Elephant Mountain Member of the
51 Columbia River Basalt Group (Figures 5-9 through 5-13). These sediments
52 comprise, in descending order, the Hanford formation, the early Palouse soil,
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1 the Plio-Pleistocene unit, the Ringold upper unit, Ringold gravel unit E, the
2 Ringold lower mud sequence, and Ringold gravel unit A.
3
4 The ERDF will be in a transitional zone between stratigraphic
5 characteristics of the 200 West and 200 East Areas. Some units present in the
6 western part of the ERDF site are not present in the eastern part because of
7 erosion. Each geologic unit and its stratigraphic characteristics are
8 discussed in the following sections.

10 The stratigraphy of the subsurface is based on information obtained
11 primarily by cable tool drilling techniques with samples logged by the
12 driller. Often, the only readily available information about a sample is the
13 grain size of the material. A diagram illustrating the lithologic variations
14 is presented in the Site Characterization Plan using grain size data; however,
15 subtle differences between the units are not easily detected. Recent well
16 drilling confirmed the absence of the Plio-Pleistocene unit, early Palouse
17 soil, and the upper Ringold Formation on the east side of the ERDF. The
18 Hanford formation in the area is, however, less silty than previously thought.
19
20 5.3.5.1.1 Basalt Geology and Structure. The Elephant Mountain Member is
21 the uppermost basalt and is continuous beneath the ERDF (Figures 5-4, 5-11,
22 5-12, and 5-13). There is no evidence of significant erosion in the top of
23 the Elephant Mountain Member and no indication of erosional windows through
24 the basalt- in-the underlying Rattlesnake-Ridge interbed. The--basalt-dips-to
25 the south into the Cold Creek syncline (Figure 5-4) about 60 meters per
26 kilometer (317 feet per mile). The Elephant Mountain Member is about
27 39 meters (128 feet) thick in the area based on data acquired from
28 well 699-29-70A.
29

30 5.3.5.1.2 Ringold Formation. The Ringold Formation in the ERDF area is
31 divided (in ascending order) into the fluvial gravels of unit A, the paleosol
32 and lacustrine muds of the lower mud sequence, the fluvial gravels of unit E,
33 and the sands and lesser muds of the upper unit. Fluvial gravel units B, C,
34 and D are not found in the area (Figures 5-11, 5-12, and 5-13). The Ringold
35 Formation generally dips to the south and its thickness ranges from 71.6 to
36 110.6 meters (235 to 363 feet).
37
38 The Ringold A gravel unit overlies basalt and ranges in thickness from
39 15.2 to 36 meters (50 to 118 feet). The fluvial gravels and intercalated
40 sands of unit A thicken and dip to the south and southwest towards the axis of
41 the Cold Creek syncline (WHC 1991d). The top of the unit is planar, dipping
42 to the west and southwest (WHC 1991d). Gravel unit A corresponds to the lower
43 basal unit (DOE 1988).
44
45 The lower mud sequence overlies the A gravel unit and is 8.2 to 30 meters
46 (27 to 95 feet) thick. The lower mud sequence consists of overbank and
47 lacustrine deposits (WHC 1991d).
48
49 The Ringold E gravel unit overlies the lower mud sequence and ranges in
50 thickness from 18.6 to 83.2 meters (61 to 273 feet). This gravel has been
51 partially eroded by cataclysmic flooding during the Pleistocene under most of
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1 the ERDF area. Fluvial gravel unit E corresponds to the middle Ringold unit
2 as defined by -the DOE (1988).
3
4 Overlying the E gravel unit is the upper Ringold unit that ranges in
5 thickness from 0 to 12.8 meters (0 to 42 feet). The upper Ringold is present
6 in the western part of the ERDF and pinches out to the east and south.
7 The upper Ringold unit consists of fluvial sands, overbank deposits, and
8 lacustrine sediments as originally defined by Newcomb (1958).
9
10 5.3.5.1.3 Plio-Pleistocene Unit. The Plio-Pleistocene unit overlies the
11 Ringold E gravel unit and ranges in thickness from 0 to 10.7 meters (0 to
12 35 feet). This unit is present mostly in the 200 West Area and pinches out to
13 the south and east in the ERDF area. The unit consists of carbonate-rich
14 strata interbedded with carbonate-poor lithologies. The unit is laterally
15- discontinuous as reflected in its very irregular thickness (WHC 1991d).
16 The unit is interpreted to be a weat-hering surface developed- on the top of the
17 Ringold Formation (PNL 1990). The Plio-Pleistocene unit and the upper Ringold
18 unit are present above the unconfined aquifer and could be a perched unit
19 below the ERDF.
20
21 5.3.5.1.4 Early Palouse Soil. The early Palouse soil is largely
22 restricted to the vicinity of the 200 West Area and is up to 20 meters
23 (65.6 feet) thick (WHC 1991d). The unit is present on the extreme western
24 side of the ERDF- si-te--but pinches out -to the-south, east, and southeast.
as- The early Palouse soil consi sts of unconsolidated muddy sand to sandy mud and
26--is interpreted to be an early-Peistocene-loess-(PNL 1990). The upper contact
27 of the-unit is poorly defined and sometimes grades laterally into the silty
28 facies of the Hanford formation (WHC 1991d).
29
30 5.3.5.1.5 Hanford Formation. The Hanford formation is found throughout
31 the EROF area (Figures 5-11, 5-12, and 5-13), and ranges in thickness from
32 - 4K&-I;9r-etetS-(1-35 tC-19 -fet). The thickest part of the formation is
33 found on the north side of the ERDF on the Cold Creek bar and thins to the
34 south. The Hanford formation is divided into three facies:
35 (1) gravel-dominated, (2) sand-dominated, and (3) silty (WHC 1992b). Under
36 the ERDF site, the two principal facies are sand-dominated and silty. Thin
37 gravel-dominated facies are present in the north part of the ERDF site but
38 pinch out to the south. This gravel is about 6 to 9 meters (20 to 30 feet)
39 thick and is found at the surface or immediately underlying Holocene sand dune
40 deposits. At the US Ecology, Inc., site, the Mount St. Helens S set volcanic
41 ash layer is about 8 centimeters (3 inches) thick, is present at an elevation
42 of 214 to 216 meters (702 to 710 feet) above mean sea level (Bergeron et al.
43 1987), and can be seen in the disposal trenches. The ash is located within
44 the sand-dominated facies at the US Ecology, Inc. site. This ash is believed
45 to be approximately 13,000 years old (Mullineaux et al. 1978). Also found
46 throughout the EROF site are clastic dikes within the Hanford formation.
47
48 The silty facies consist of thinly bedded, plane-laminated and ripple
49 cross-laminated silt and fine- to coarse-grained sand that commonly displays
50 normally graded rhythmites (Myers et al. 1979; DOE 1988). These facies are
51 equivalent to Touchet beds and were deposited under slackwater conditions and
52 in back-flooded areas (DOE 1988).
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1 The sand-dominated facies are the principal facies under the ERDF site.
2- These facies consist of fine- to coarse-grained sand and granule gravel
3 displaying plane lamination and bedding and less commonly plane bedding and
4 channel-fill sequences in outcrop (WHC 1992b). The laminated sand facies were
5 deposited adjacent to main flood channelways during the waning stages of
6 flooding. The Mount St. Helens S set ash is located within the sand-dominated
7 facies at the US Ecology, Inc. site.
8
9 The gravel-dominated facies generally consist of coarse-grained basaltic

10 sand and granule-to-boulder gravel (WHC 1992b). These facies are relatively
11 thin at the ERDF site and pinch out rapidly to the south of the Cold Creek
12 bar.
13
14 Clastic dikes are present in the Hanford formation sediments at the ERDF
15 site. Clastic dikes commonly are vertical to irregularly shaped dipping
16 fissures filled with sand, silt, clay, and gravel. At the surface, these
17 dikes form polygonal patterns. Clastic dikes have been observed in each of
18 the- open trenches-at the US Ecology, Inc. site to depths of at least
19 13.7 meters (45 feet) (Bergeron et al. 1987).
20
21 5.3.5.1.6 Holocene Deposits. Longitudinal sand dunes mantle the Hanford
22 formation in the ERDF area. The height of the dunes ranges from 1.5 to
23 3 meters (5 to 10 feet). These northeast-southwest trending features have
24 been deposited since the Pleistocene and cover most of the site. The dunes
25 sometimes contain Mazama ash indicating an age of 6,800 years before present
26 (Bergeron et al. 1987). Occasionally, the stabilized dunes are transected by
27 roads where large blowout areas are formed.

29 5.3.5.1.7 Geomorphic Features. The ERDF site lies along the southern
30 edge of a giant Pleistocene flood bar referred to as the Cold Creek bar.
31 Based on internal structures, this flood bar is interpreted to represent
32 deposits of multiple floods (DOE 1988). South of the bar, the Central Hanford
33 Sand Plain is composed of laminated sands with minor silts (DOE 1988).
34 Northeast-southwest trending longitudinal sand dunes also mantle the sand
35 plain.
36
37 5.3.5.2 Environmental Restoration Disposal Facility Area Hydrology.
38 The hydrogeology of the ERDF is described in this section. Information on the
39 geology and hydrogeology is summarized from the site characterization plan
40 (WHC 1994c). Recent data gathered since the publication of the site
41 characterization plan were incorporated into this document.
42
43 5.3.5.2.1 Surface Water. The ERDF will be located within the Cold Creek
44 watershed. Cold Creek is an ephemeral stream. A discussion of the Cold Creek
45 watershed and probable flood risks is detailed by PNL (1981) and summarized in
46 the following paragraphs.
47
48 The 870 square kilometer (336 square mile) watershed of Cold Creek drains
49 into the Yakima River about 1.6 kilometers (1 mile) upstream from Horn Rapids
50 Dam (PNL 1981). Cold Creek has two distinct reaches: an upper and lower
51 reach. The reaches are separated by an area, located on either side of
52 Route 240, where there is no clearly defined channel. Using conservative
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1 estimatesof stream and precipitation parameters presented by PNL (1981), it
2 is reasonable to conclude that it is unlikely that flooding would occur in the
3 area occupied by the ERDF.
4
5 5.3.5.2.2 Vadose Zone. The vadose zone beneath the ERDF site ranges
6 between 67.7 and 105.5 meters (222 and 346 feet) thick and consists of the
7 following units based on lithology at nearby wells and depth to water:
8 Hanford formation (sand dominated facies), Plio-Pleistocene, upper Ringold,
9 and Ringold gravel unit E (Figure 5-3). A description of these units can be

10 found in Section 5.3.5.1. The Plio-Pleistocene unit and upper Ringold were
11 not found while drilling wells 699-34-61 and 699-38-61 (refer to Section 5.5.1
12 for information pertaining to these wells). Flow characteristics through the
13 vadose zone depend on the physical properties. Physical properties data
14 collected during ERDF site characterization activities for the vadose zone are
15 currently being compiled and will be presented in the Site Characterization
16 Plan. Preliminary data from recent characterization activities confirm the
17 lack of perched water in the vadose zone and generally low soil moisture
18 content. Selected borehole samples were analyzed for particle-size
19 distribution, porosity, bulk density, moisture content, saturated hydraulic
20 conductivity, unsaturated hydraulic conductivity, moisture potential curves,
21 calcium carbonate content, and soil matric potential. These data will be used
22 to aid in correlation of the hydrogeologic materials between boreholes as well
23 as determine rates of moisture movement in the vadose zone. A general
24 discussion of the vadose zone is described in the hydrogeologic model for the
25 200 East- and 200 West aggregate area reports (WHC 1992e, 1992f).
26
27 5.3.5.2.3 Uppermost Aquifer System. The general hydrostratigraphy of
28 the uppermost aquifer system is described in a standardized text (WHC 1991b).
29 The uppermost aquifer system beneath the ERDF site consists of the fluvial
30 gravels of the Ringold Formation based on geologic and hydrologic information
31 from wells. Units within the uppermost aquifer system that could act as an
32 aquitardor confining unit are the silts of the Plio-Pleistocene and upper
33 Ringold unit and the Ringold lower mud. Lithologies of these units are
34 discussed in Section 5.3.5.1. Units that might act as perched water zones
35 include the Plio-Pleistocene and early Palouse soil (DOE-RL 1993b). However,
36 available data (WHC 1994c) indicate that perched water zones are not present
37 below the ERDF.
38
39 The hydraulic conditions of the aquifer system beneath the ERDF consist
40 of unconfined hydraulic conditions in the uppermost saturated unit and
41 confined hydraulic conditions beneath a confining unit. The uppermost
42 saturated unit beneath the ERDF is Unit E of the Ringold Formation
43 (Figure 5-3). The predominant suprabasalt confining unit in the 200 East and
44 200 West Areas is the lower mud unit of the Ringold Formation. The lower mud
45 unit is known to occur at the western side of the site but the lateral extent
46 of this unit is not known. If the lower mud unit is present, it is likely
47 that the hydraulic condition of Ringold unit A is confined. These confined
48 conditions exist in the 200 East and 200 West Areas (WHC 1992d; WHC 1992e,
49 1992f).
50
5i The uppermost aquifer system (Ringold Formation) below the ERDF is
52 separated from the underlying confined Rattlesnake Ridge interbed aquifer by
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1 the Elephant Mountain Member of the Saddle Mountains Basalt. In areas north
2 of the 200 East Area, erosional windows in the Elephant Mountain Member might
3 facilitate hydraulic communication between the Rattlesnake Ridge interbed and
4 the Ringold Formation. However, erosional windows are not known to exist
5 beneath the ERDF, and the units are not believed to be hydraulically connected
6 below the ERDF. A downward vertical hydraulic gradient exists between the
7 uppermost aquifer system and the underlying confined Rattlesnake Ridge
8 interbed aquifer in the vicinity of the 200 Areas (WHC 1991b; DOE-RL 1993a;
9 DOE-RL 1993b).
10
11 Aquifer properties of transmissivity and hydraulic conductivity for the
12 uppermost aquifer in the 200 East and 200 West Areas have been summarized
13 (WHC 1992e, 1992f). Site-specific data are not available for the aquifer
14 beneath the ERDF. Recent testing at well 699-32-72B yielded an estimated
15 transmissivity of 464.5 square meters (5,000 square feet) per day for the
16- unconfined aquifer (upper Ringold Formation). Wells 299-W21-1 and 699-33-56
-17 were completed-in-unit E, are located near the ERDF, and were aquifer tested
18 in 1958 and 1973, respectively. The unconfined aquifer at wells 299-W21-1 and
19 699-33-56 exhibited transmissivity values of 2,700 square meters
20 (29,000 square feet per day) and 1,950 square meters per day (21,000 square
21 feet) per day, respectively (WHC 1992e, 1992f; PNL 1973; Bierschenk 1957).
22
23 Groundwater flow beneath the ERDF is predominantly from the west to the
24 east (Eigure_5-14)-_ Elevatjon of-the water table has risen significantly
25 since the 1950's as indicated by water level changes in well 699-35-70
26 (Figure 5-15). The water level rise of over 15 meters (50 feet) occurred from
27 1950 to the late 1960's when the level appeared to have stabilized. The
28 initial rise was due to the start up of waste water units in the 200 West
29 Area. In the mid 1980's, the water level began a slight decline, probably due
30 to the decreased discharge to the 200 West Area waste water units. As water
31 level continues to decline, groundwater flow is likely to acquire a more
32 easterly flow below the ERDF (WHC 1994c). The historical groundwater flow
33 patterns are described more fully in Section 5.3.4 and in supporting documents
34 (WHC 1991b); PNL 1989; DOE-RL 1993a).
35
36
37 5.4 EXISTING GROUNDWATER CONTAMINATION
38
39 The following paragraphs contain information on the present groundwater
40 contamination on the Hanford Facility and the proposed method of determining
41 background groundwater quality below the ERDF. This information is necessary
42 to develop the groundwater monitoring network for the ERDF in accordance with
43 the requirements of 40 CFR 264.552(d) and (e) and WAC 173-303-646(5)(b).
44
45 The groundwater quality on the Hanford Facility has been monitored for
46 years as part of five groundwater quality monitoring programs including: the
47 operational groundwater monitoring network (OGWMN); RCRA; CERCLA; the PNL's
48 environmental monitoring program; and the sanitary water quality surveillance
49 program administered by the Hanford Environmental Health Foundation (HEHF).
50 These programs all help determine the impact of past, present, and future
51 waste disposal practices on human health and the environment across the
52 Hanford Facility (DOE-RL 1993a, 1993b). Groundwater wells were installed on
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I - the Hanford Facility beginitIng in-1944. Currently-, there- are approximately
2 25 active groundwater monitoring wells located in the vicinity of the ERDF.
3 The following information was extracted from published documents (WHC 1994c);
4 WHC 1993d; DOE-RL 1993a, 1993b; WHC 1993d).
5
6 Eighteen constituents occur in distinct and mappable (i.e., at least one
7 plume detected in multiple-wells that are semicontiguous) groundwater
8 contaminant plumes below the 200 Areas. Constituents present in these plumes
9 include arsenic, chromium, cyanide, fluoride, nitrate, carbon tetrachloride,

10 chloroform, trichloroethylene, tritium, gross beta, cobalt-60, strontium-90,
11 technetium-99, iodine-129, cesium-137, gross alpha, uranium, and plutonium-239
12 and 240. It should be noted that all of these plumes emanate from activities
13 within the 200 Areas, but none of the plumes emanate from sources within the
14 ERDF area.
15
16 Of the 18 contaminants detected, 11 occur in plumes that are near or
17 extend into the area of the ERDF. Constituents comprising these 11 plumes
18 include chromium, nitrate, carbon tetrachloride, chloroform,
19 trichloroethylene, tritium, gross beta, technetium-99, iodine-129, gross
20 alpha, and uranium. Figures 5-16 through 5-26 show the plume configuration
21 for these contaminants. The following provides a short discussion on each

23
24 The remaining seven constituents present in groundwater below the
25 200 Areas (arsenic, cyanide, fluoride, cobalt-60, strontium-90, cesium-137,
26 and plutonium-239 and 240) are not expected to impact the ERDF, for various
27 reasons. The cyanide, cobalt-60, strontium-90, cesium-137, and plutonium-239
28 and 240 contaminant plumes are located entirely within the 200 East Area and
29 are migrating away from the ERDF to the east. Although arsenic plumes are
30 located within both the 200 East and 200 West Areas, the plumes within the
31 200 East Area are migrating away from the ERDF to the east, while the plumes
32 in the 200 West Area are located upgradient and are anticipated to migrate to
33 the east along a course parallel to the ERDF. The fluoride contaminant plume
34 is located entirely within the 200 West Area, but is upgradient of the ERDF
35 and is anticipated to migrate to the east along a course parallel to the ERDF.
36 Because these seven contaminant plumes are not anticipated to impact the ERDF,
37 these plumes will not be discussed further. However, a complete discussion of
38 each contaminant plume can be found in other documents (WHC 1993d).
39
40 Chromium occurrence is shown in Figure 5-16. In the 200 West Area, the
41 drinking water standard of 50 parts per billion is exceeded in the center of
42 the plume; however, concentrations exceeding the regulatory level have not
43 been detected within the ERDF boundaries. The highest average concentration
44 within the 200 West Area is 323 parts per billion. The leading edge of one
45 chromium plume extends into the western portion of the ERDF.
46
47 Nitrate occurrence is shown in Figure 5-17. Nitrate contamination is
48 widespread in the 200 West Area, with the highest average concentrations
49 reaching 1,322 parts per million. The nitrate plume also extends into the
50 northern portion of the ERDF, where the drinking water standard of 45 parts
51 per million might be exceeded. Although nitrate plumes have been detected
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1 beneath the 200 East Area, the plumes are migrating to the east and do not
2 impact the ERDF area.
3
4 Carbon tetrachloride occurrence is shown in Figure 5-18. Carbon
5 tetrachloride has been detected in the majority of the 200 West Area, with
6 -- highest -average--concentrations-reaching 6;559-parts-per-billion- Discussion
7 of the extent and potential source facilities for the carbon tetrachloride can
8 be found in published reports (DOE-RL 1991). The leading edge of the carbon
9 tetrachloride plume has migrated into the northern portion of the ERDF area.
10
11 Chloroform occurrence is shown in Figure 5-19. The maximum average value
12 in the plume is 1,595 parts per billion. Although chloroform is not a
13 widespread contaminant in the area near and around the ERDF, there is a
14 potential for the presence of chloroform within the ERDF because of the
15 detection of the constituent in two wells in the southern portion of 200 West
16 Area. Chloroform concentrations detected in the two wells were lower than the
17 drinking water standard of 100 parts per billion.
18
19 Trichloroethylene occurrence is shown in Figure 5-20. Trichloroethylene
20 and chloroform occupy nearly the same area in the southern portion of 200 West
21 Area. The concentrations detected were greater than the drinking water
22 standard of 5 parts per billion. Trichloroethylene also has been detected
23 adjacent and west of the northwestern border of the ERDF area.
24
25 Tritium occurrence is shown in Figure 5-21. Tritium contamination
26 appears to be widespread beneath the area of the ERDF in concentrations
27 exceeding the drinking water standard of 20,000 picocuries per liter. The
28 maximum average tritium concentration beneath the ERDF is 6,193,000 picocuries
29 per liter. The origin of the plume is within the 200 West Area downgradient
30 of numerous cribs associated with S Plant and the decommissioned U Pond.
31 Tritium plumes also have been detected beneath the 200 East Area; however,
32 these plumes are migrating to the east and do not impact the ERDF.
33
34 The distribution of beta-emitting radionuclides is shown in the gross
35 beta plume map (Figure 5-22). The highest average beta-emitting
36 concentrations (3,272 picocuries per liter) occur within the larger plume
37 located at the northwest corner of the ERDF. Beta-emitting radionuclides also
38 have been detected beneath the 200 East Area, but do not impact the ERDF
39 because of the eastward migration of the plumes.
40
41 Technetium-99 and iodine-129 are contributors to the beta-emitting plume,
42 as shown in Figures 5-23 and 5-24, respectively. Maximum average
43 concentrations of technetium-99 in excess of 25,000 picocuries per liter have
44 been detected at the center of the large plume. As shown in Figure 5-24, the
45 iodine-129 plume has migrated extensively throughout the ERDF area.
46 The highest average concentration for the contaminant (30 picocuries per
47 liter) occurs approximately 550 meters (1,800 feet) from the 200 West Area
48 boundary. Iodine-129 also has been detected beneath the 200 East Area;
49 however, the plumes are migrating to the east and do not impact the ERDF.
50
51 Gross alpha and uranium occurrence is shown in Figures 5-25 and 5-26,
52 respectively. These plumes virtually cover the same area and extend into the
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1 area of the ERDF with concentrations at the drinking water standards
2 (15 picocuries per liter for gross alpha and 40 picocuries per liter for
3 uranium). The two alpha-emitting radionuclides responsible for the
4 contamination are uranium and plutonium. Maximum average concentrations
5 within the large gross alpha plume exceed 2,300 picocuries per liter. Gross
6 alpha plumes also have been detected beneath the 200 East Area; however, these
7 plumes are migrating to the east and do not appear to impact the ERDF. Three
8 plumes of uranium contamination with detections in excess of the drinking
9- water standard of 40 pic-acuries per iter Wav- been mapped in the groundwater
10 beneath the 200 West Area.
11
12
13 5.5 GROUNDWATER MONITORING PROGRAM
14
15 Groundwater monitoring of a CAMU is mandated under 40 CFR 264.552(e) and
16 WAC 173-303-646. As described within the CAMU preamble (58 FR 29), the
17 "permit or order must establish the groundwater monitoring requirements for
18 each CAMU", and hence the inclusion of a groundwater monitoring plan within
19 the CAMU application facilitates this decision making process. The CAMU
20 preamble indicates that groundwater monitoring requirements as specified in
21 today's rule are not detailed, specific requirements addressing the numerous
22 technical elements of installing and operating an effective groundwater
23 monitoring system. Rather, the requirements provide general standards of
24 performance for such systems; detailed specifications or performance standards
25 for groundwater monitoring will be specified in the permit or order, based on
26- site-specific-information and conditions. This statement indicates that
27 specific groundwater monitoring requirements for a CAMU purposely were
28 excluded from the regulations allowing for custom tailoring of the groundwater
29 monitoring plan to meet programmatic goals or ztandnrds.
30
31
32 5.5.1 Programmatic Requirements for Groundwater Monitoring Under the
33 Corrective Action Management Unit Regulations
34
35 The following are the performance standards that the proposed groundwater
36 monitoring system must meet [40 CFR 264.552(c) and (e)] and
37 WAC 173-303-646(5)(b):
38
39 "Requirements for groundwater monitoring that are (should be) sufficient
40 to:
41
42 (i) Continue to detect and to characterize the nature, extent,
43 concentration, direction, and movement of existing releases of
44 hazardous constituent in groundwater from sources located within the
45 CAMU
46
47 _ _ _ (ii) Detect and subsequently characterize releases of hazardous
48 constituents to groundwater that may occur from areas of the CAMU in
49 which waste will remain in place after closure of the CAMU."
50
51 The proposed groundwater monitoring program for the ERDF is included in
52 this section. Although the ERDF is yet to be constructed and thus potential
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1 contamination emanating from the unit cannot be present, upgradient
2 groundwater data indicate that plumes exist below the ERDF, emanating from
3 areas upgradient of the ERDF. Therefore, to meet requirement (i) the proposed
4 groundwater monitoring program includes determination and assessment of
5 upgradient groundwater quality as it relates to potential releases from the
6 ERDF. The proposed groundwater monitoring program is based upon RCRA Guidance
7 (EPA 1986b) and WAC 173-160 requirements relative to well construction,
8 monitored horizon, etc., as this level of detail is required to meet the
9 performance standard presented in requirement (ii).
10
11 Groundwater Monitoring Network. The ERDF groundwater monitoring network
12 consists of five currently existing wells and six proposed wells
13 (Figure 5-27). Each of the six proposed wells will be constructed in
14 accordance with RCRA and WAC standards (refer to Table 5-3), as described in
15 Section 5.5.4. Existing wells to be incorporated in the groundwater
16 monitoring network for the EROF are wells 299-W22-42, 299-W27-1, 699-38-61,
17 699-34-61, and UP1-7. Proposed wells to be installed are designated A-E and
18 well 699-SDF-9 in Table 5-3, until permanent well number assignments are made.

20 As shown in Figure 2-27 and Table 5-3, the upgradient groundwater
21 monitoring network consists of wells 299-W27-1, A, 299-W22-42, B, and UP1-7.
22 Wells C, D, E, 699-38-61, 699-34-61, and 699-SDF-9 comprise the downgradient
23 network. Available well completion and construction information for each
24 existing well is included in Appendix SA.
25
26 Based on available cross-sectional information and geologic description
27 in the well construction logs, each of the proposed groundwater monitoring
28 wells are screened across the water table (uppermost aquifer) within the
29 Ringold Formation, Unit E. The north-south cross-sections, Figures 5-11 and
30 5-13, clearly show that the same unit is being monitored (i.e., the water
31 table is planar, the geological descriptions of the unit being monitored is
32 similar between wells, and monitored units geologically correlate between
33 wells). The east-west cross-section, Figure 5-12, also shows that the same
34 geologic units being monitored between wells.
35
36 Upgradient Network: Discussion and Justification. The upgradient well
37 network is designed to detect and monitor upgradient groundwater quality
38 relative to the ERDF. The ERDF is directly downgradient of many 200 West Area
39 units that are the source of preexisting groundwater contamination currently
40- present below -the ERDF (as discussed- in Section 5.4). Ai-upgradient wells
41 chosen for the ERDF are located within the groundwater flow path between the
42 200 West Area and the ERUF. In addition, the upgradient wells are located to
43 monitor migration of the 11 contaminant plumes (discussed in Section 5.4.1)
44 into the ERDF. All but one of the upgradient monitoring wells, well
45 299-W27-1, are constructed to standards in WAC 173-160 and in RCRA guidance
46 (EPA 1986b). Proposed wells A and B will be installed before acceptance of
A RCRA remediation waste at the ERDF.
48
49 Although not constructed to RCRA and WAC standards, well 299-W27-1 design
50 is sufficient to allow collection of sufficient quality groundwater data.51 Available well construction informin for this well is presented in

52 Appendix 5A. Well 299-W27-1 has a 25.4-centimeter (10-inch) outercasing
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1 cemented to 6 meters (20 feet) below ground surface. A perforated
2 -20 3centimeter (8-itch)- carbon steel casing was installed to 46 meters
3 (150 feet) below ground surface. Inside of this casing, a 15.2-centimeter
4 (6-inch) carbon steel casing originally was installed to 78 meters (257 feet),
5 but was pulled back to 65 meters (212 feet) and cemented in place at this
6 depth. A 15.24-centimeter (6-inch) telescoping casing (blank) was installed
7 from approximately 64 to 66 meters (211 to 216 feet), below which is a
8 telescoping #10 slot screen that is 6 meter (20 feet) long. A 4.5-meter
9 (15-foot) long blank occurs below the screen. No sand pack was installed
10 around the screen (which is allowed, under these site conditions, by
11 WAC 173-160). Although screen material is not known, the #10 well slot
12 standard and use of blank material above and below the screen is common
13 construction for stainless steel well screens. Based on this information,
14 groundwater- samples -acquired from this- well-will- be of sufficient quality to
15 meet quality assurance requirements (refer to Section 5.5.5)
16
17 The upgradient groundwater monitoring network was selected to monitor
18 preexisting contaminant plumes and any others that might enter below the ERDF
19 area from upgradient sources. As presented in Figures 5-16 through 5-26,
20 11 contaminant plumes occur immediately upgradient or below the ERDF; the
21 selected upgradient network provides comprehensive coverage of preexisting
22 contamination. Also, these wells are located along the western margin of the
23 ERUF immediately adjacent to the ERDF boundary, and thus monitor groundwater
24 quality immediately upgradient of the ERDF. The upgradient wells selected
25 will monitor currently existing contamination below the ERDF, with the
26 following coverage, although all wells will be monitored for the constituents
27 present in Section 5.5.2:
28
29 0 Well 299-W27-1 will monitor chromium, nitrate, chloroform,
30 trichloroethylene, and tritium groundwater contamination.
31
32 * Proposed monitoring well A will monitor chromium, trichloroethylene,
33 chloroform, carbon tetrachloride, nitrate, tritium, and iodine-129
34 groundwater contamination.
35
36 0 Well 299-W22-42 well monitor nitrate, carbon tetrachloride, gross
37 alpha, gross beta, tritium, technetium-99, and iodine-129 groundwater
38 contamination.
39
40 e Proposed monitoring well B will monitor nitrate, carbon tetrachloride,
41 gross alpha, gross beta, technetium-99, and iodine-129 groundwater
42 contamination.
43
44 * UP1-7 will monitor gross alpha, iodine-129, gross beta, tritium,carbon
45 tetrachloride, and nitrate groundwater contamination.
46
47 The upgradient network also was selected to monitor groundwater
48 contamination occurring upgradient from the ERDF, but not yet present within
49 groundwater below the ERDF, including uranium and trichloroethylene.
50 Comparison of existing plume location and groundwater flow from the 200 West
51 Area indicates that the selected upgradient monitoring network provides
52 -comprehensive-monitoring-alng-the immediate western boundary of the ERDF and
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1 is capable of monitoring all currently preexisting plumes below or upgradient
2 of the ERDF. Monitoring well UP1-7 currently is more 'across gradient' than
3 upgradient relative to the ERDF, but monitors preexisting contamination that
4 occur below the northern margin of the ERDF.
5
6 Downgradient Network: Discussion and Justification. Figure 5-27 presents the
7 downgradient groundwater monitoring network. All of the six wells in the
8 downgradient monitoring network are (or will be) constructed to meet RCRA and
9 WAG requirements and guidelines (Table 5-3 and Appendix 5A). All wells are

10 (or will be) screened across a 6.1-meters (20-foot) interval spanning the
11 uppermost water-bearing interval, or the appropriate length to accommodate
12 groundwater level fluctuations. Examination of Figure 5-27 shows that a near-
13 RCRA standard well 699-35-59 occurs nearly adjacent to the proposed well D.
14 Well 699-35-59 is a US Ecology well, used to monitor an area east of the ERDF.
15 Because availability of this well for inclusion in the ERDF monitoring network
16 cannot be determined at this time.installation of well D is pronnpd. If
17 access to well 699-35-59 can be obtained, proposed well D will be not
18 installed. Pronnnpd monitoring well D will be installed before acceptance of
19- RCRA -remediation waste i-n the ERDF trnh- -Proposed wells C- and E will be
20 installed if groundwater flow direction changes occur. Discussion of and
21 justification for this is presented in the following paragraph.
22
23 Determination of the downgradient groundwater monitoring network was
24 accomplished using the MEMO (Model), developed by Golder Associates (1992).
25 The user manual for this model is presented in Appendix 5B. The model is
26 based on two-dimensional analytical solution of Domenico and Robbins (1985).
27 A description of the model and input parameters are included in Appendix 5B.
28 The contaminant transport input parameters used for simulating the efficiency
29 of the network at the ERDF are listed in Table 5-4. The transport parameters
30 are conservative and were used for other simulations in the 200 Areas.
31
32 The MEMO model was developed to assist in the design and location of
33 monitoring well networks. The model simulates the migration of hypothetical
34 contaminant plumes from a site and quantifies the efficiency of alternative
35 monitoring well network designs in detecting the plumes. Monitoring
36 efficiency is defined as the ratio of the area of detection to the total area
37 of the potential source. For example, an efficiency of 90 percent predicts
38 that releases occurring over 90 percent of the site would be detected by the
39 monitoring wells, while releases occurring over the remaining 10 percent would
40 not be detected.
41
42- The model efficiency determination is based on one of two solution
43 parameters:
44
45 1. Whether a plume is detected by the monitoring well network before it
46 crosses a specified buffer zone boundary
47
48 2. Whether a plume is detected before it migrates for a specified time.
49
50 The model provides a basis for optimizing the proposed well network
51 design; wells can be added or deleted to optimize the network efficiency.
52- Maps-of the site showing areas from which releases would be detected by a
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- -given -well --network--arm-produced-,- providnig -insight into the benefits of
2 adding, deleting, or moving specific wells. Consequently, the use of the
3 model reduces the uncertainties inherent in proposing monitoring well network
4 designs.
5
6 The MEMO input for the ERDF uses a grid that starts the simulation at the
7 west end of the trench and proceeds to the east. This direction of simulation
8 is identical to the direction in which waste will be placed within the ERDF
9 trench. Input parameters include the coordinates for source area, line of

10 compliance, buffer zone, well locations, groundwater flow direction, and
11 contaminant transport parameters. The buffer zone used in the simulations was
12 approximately 150 meters (500 feet) east of the EROF line of compliance, as
13 defined in the Tri-Party Agreement. Although different zones of groundwater
14 flow may be represented in the MEMO model, the current groundwater flow
15- direc-tion is predominantly to the east, and only one groundwater flow
16 direction zone was used in the simulation. Conservative contaminant transport
17 parameters were used and are listed in Table 5-4. Values of dispersivity were
18 estimated from those associated with existing contaminant plumes in the
19 200 Areas. Four wells were included in the simulated network: wells
20 699-34-61, 699-38-61, 699-SDF-9, and D. Because groundwater flow direction in
21 the 200 Areas has changed with different recharge/discharge events
22 (ection 5.3.5.2.3), three simulations were run assuming different overall
23 flow direction below the ERDF: directly east (0*), 50 north of east, and
24 50 south of east (355*).
25
26 - -The resul ts of- the -model varied- wi-th--each- of- the--three flow directions
27 modeled. The efficiency of the four well network simulated varied from 99,
28 78, and 96 percent, using flow directions of 0* directly to the east, 5' north
29 of east, and 50 south- of-east-respective-ly-. ---Monitoring well efficiency of
30- over 90 percent-is considered to be acceptable. Therefore, a downgradient
31 well network consisting of wells D, 699-38-61, 699-SDF-9, and 699-34-61 has an
32 efficiency of 99 percent with groundwater flow in its current direction
33 (east).

IA

35 Groundwater flow directions are expected to change from its current
36 easterly flow because of the decline of groundwater mounds present in the
37 200 Areas. The 1944 groundwater flow map (Figure 5-6) indicates groundwater
38 flow direction beneath the ERDF will shift to a more southerly direction with
39 decline in mounding and return to preoperational conditions. The MEMO model
40 results indicate that well-E would be necessary to ensure monitoring well
41 efficiency if flow shifted to the south, while well C is necessary if
42 groundwater flow shifted to the north.
43
44 Efficiency estimates were calculated assuming that the ERDF trench is
45 completely full. If network efficiency also is calculated assuming that only
46 the west end of the trench contains waste and assuming groundwater flow is to
47 the east, a monitoring well network consisting of wells D, 699-38-61,
48 699-SDF-9, and 699-34-61 still offers efficiency of over 99 percent. However,
49 if shifts in groundwater flow direction occur to the north or south 5*, wells
50 C and E also would be necessary to detect releases from the partially filled
51 trench. Based on these data, wells 699-38-61, 699-SDF-9, 699-34-61, and D
52 will compromise the initial downgradient monitoring network. Proposed
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1 monitoring wells C and E will be installed, as warranted, based on groundwater
2 flow direction changes. Groundwater flow beneath the ERDF will be evaluated
3 annually, with wells C and E installed if groundwater flow direction changes
4 are detected that warrant their construction (i.e., flow direction changes of
5 ±20 north or south, and that indicate that flow direction changes are not
6 temporary).
7
8
9 5.5.2 Indicator Parameters
10
11 Groundwater extracted from the ERDF groundwater monitoring wells will be
12 analyzed for the parameters presented as follows and in Table 5-5: (The
13 numbers in parentheses following the analytes are the method detection limits
14 for these parameters, in micrograms per liter, unless otherwise indicated.)
15
16 1. Upgradient groundwater contaminants: chromium (10), nitrate (500),
17 carbon tetrachloride (5), chloroform (15), trichloroethylene (5),
18 tritium (to be determined), gross beta (8 picocuries/liter),
19 technetium-99 (to be determined), iodine-129 (to be determined),
20 gross alpha (4 picocuries per liter), uranium (.7)
21
22 2. Indicator parameters: temperature, pH (field and laboratory),
23 specific conductance (field and laboratory), total dissolved solids,
24 total suspended solids, total organic carbon, total carbon, total
25 organic halogen
26
27 3. Representative parameters in waste: benzene (5), bromoform (5),
28 chlorobenzene (5), 1,2 dichloroethane (5), cis-1,1 dichloroethylene
29 (5), trans-1,1 dichloroethylene (5), 1,2 dichloropropane (5),
30 acetonitrile (10), ethylbenzene (5), 1,1,2,2-Tetrachloroethane (5),
31 tetrachloroethylene (5), toluene (5), vinyl chloride (10), xylene
32 (5), naphthalene (10), copper (10), cadmium (2), lead (5), chloride
33 (500), sulfate (500), beryllium (3), radium (1 picocurie per liter),
34 cyanide (10), mercury (0.1), silver (10), fluoride (500), sodium
35 (200). representative PCBs.
36
37 Groundwater collected from both upgradient and downgradient wells will be
38 monitored for all constituents listed.
39
40 Parameters listed in item 1, were selected to ensure that all preexisting
41 groundwater contamination will be monitored throughout the ERDF monitoring
42 network. Parameters shown in item 2 were selected to provide broad indicator
43 parameter data, particularly for upgradient wells, so that any additional
44 constituents that could occur n upgradient groundwater will ho dtorted.
45 Parameters in item 3 were selected because these are representative of
46 constituents anticipated to be present within waste; this list (together with
47 items 1 and 2) constitute all parameters analyzed for at the LLBG, which has
48 accepted waste that is likely to be very similar to that emplaced in the ERDF.
49 Modification of the analytical suite presented in items 1 through 3, might
50 occur before initiation of waste acceptance at the ERDF, to include any
51 additional necessary parameters, based on new waste analysis data acquired
52 after submission of this application.
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1
2 5.5.3 Waste Characteristics
3
4 The ERDF will manage remediation waste from cleanup of RCRA and CERCLA
5 past-practice waste sites. There are 78 remediation sites on the Hanford
6 Facility that include, collectively, over 1,000 individual waste sites. Solid
7 waste occurring at these remediation sites includes nonradioactive
8 nonhazardous waste, nonradioactive hazardous waste, TSCA regulated waste,
9 low-level radioactive waste (LLW), and transuranic (TRU) radioactive waste.

10 The TRU waste will not be managed at the ERDF. The LLW is subdivided as
11 contact-handled or low-activity (surface dose rate <200 millirem per hour) and
12 remote-handled or high-activity (surface dose rate >200 millirem per hour).
13 The LLW also may be classified as mixed waste if regulated hazardous/dangerous
14 waste components are present. The majority of the waste has sufficiently low
15 concentrations of radionuclides to be considered low-activity, although a
16 small percentage is considered high-activity waste. Other waste includes
17 solid waste from landfills and demolition debris, but it must be emphasized
18 that only remediation waste will be managed in the ERDF. Hazardous/dangerous
19 -waste constituents, incl-uding- metals and organic -so-vents are -found in some Of
20 the waste. A more detailed discussion of the remediation waste that is
21 expected to be present is provided in Chapter 3.0.

23
24 5.5.4 Description of Wells
25
26 New wells constructed to monitor the ERDF will meet RCRA guidance and WAC
27 requirements and guidance regarding well construction (Figure 5-28). Well
28 depths, materials of construction and well installation/sampling materials are
29 discussed in the following sections. Of the 11 wells included in the ERDF
30 groundwater monitoring network (Table 5-3), six are yet to be installed.
31 Wells 699-38-61 and 699-34-61 were installed using methods described in the
32 site characterization plan (WHC 1994c), and the new wells will be constructed
33 following the same guidelines for well installation, sampling, surveying, and
34 development.
35
36 5.5.4.1 Well Depths. Boreholes will be drilled to a depth of at least
37 5.8 meters (19 feet) below the water table. Boreholes will be completed as
38 WAC and RCRA-compliant groundwater monitoring wells in the unconfined aquifer.
39 The necessity of modifying the well screen length to accommodate potential
40 water level changes through time currently is being assessed.
41
42 5.5.4.2 Well Installation, Sampling Method, and Equipment Decontamination.
43 The purpose of well construction is two fold: to provide access, through
44 drilling, for characterization of the subsurface geology and to provide access
45 for collection of groundwater samples. Boreholes will be drilled to a depth
46 of at least 5.8 meters (19 feet) below the water table. Boreholes will be
47 completed as RCRA and WAC-compliant groundwater monitoring wells in the
48 -unconfined -aquifer.---The compieted-WaIIs iave been, or-wi-1-1 -beIocated so as
49 not to interfere with the operation of the ERDF.
50
51 Well construction will be in accordance with the generic specification
52 for groundwater monitoring wells (WHC 1992c). The specification provides
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I requirements for construction of groundwater monitoring wells within the
2 Hanford Facility, including the following:

4 * Specifications for site preparation
5 * Drilling boreholes
6 * Collecting sediment samples
7 * Installation and removal of temporary well casing
8 * Disposition of purgewater
9 * Completion of final monitoring structure
10 * Development of monitoring intervals
11 * Installation of the sampling pump
12 * Surveying the completed well for location and elevation.
13
14 Requirements and guidance pertaining to well design were obtained from
15 WAC 173-160, 40 CFR 264.97(c), and the EPA (1986b). Quality assurance
16 requirements also apply [Ecology et al. 1994 and WHC 1992g. Procedures for
17 controlling the well site activities are given in the Environmental
18 Investigations and Site Characterization Manual (EII) (WHC 1989a) and are
19 -listed-in Table 5-6. If contamination is-encountered that-is determined-to be
20 significant enough to require changes in the well design or well location,
21 Ecology and/or EPA will be notified.
22
23 New wells most likely will be drilled with a cable tool rig. If another
24 method of drilling is chosen, it will have the same advantages as the cable
25 tool method: -(-) drill cuttings can be -easily contained (important in
26 potetially contaminated material); (2) representative geologic samples can be
27 collected; (3) moisture samples can be collected from above the water table;
28 (4) disturbance to the borehole wall is minimized; (5) a straight, plumb
29 borehole is produced; and (6) groundwater quality is not affected by drilling
30 fluids other than water or air.
31
32 Drill cuttings will be handled in accordance with EII 4.2, "Interim
33 Control of Unknown, Suspected, Hazardous and Mixed Waste" (WHC 1989a). If the
34 level of contamination is significant enough to require changes in well design
35 or well location, Ecology will be notified before making the changes.
36
37 - All1 drilli-ng rigs and Ieripherai equipment (such as drill tools, cables,
38 and temporary casing) will be steam cleaned before drilling each borehole in
39 accordance with EII 5.4, "Field Cleaning and/or Decontamination of Equipment"
40 (WHC 1989a). The addition of water to the borehole will be kept to a minimum
41 or avoided. This will minimize well development pumping after wells are
42 completed and minimize the chances of driving any vadose zone contaminants
43 into the groundwater.
44
45 Temporary carbon steel casing (or other EPA/Ecology-approved well
46 materials) with a minimum diameter of 20 centimeters (8 inches) will be driven
47 to total depth as each borehole is advanced. A temporary 20 centimeter
48 (8 inch) diameter telescoping screen may be installed for aquifer testing if
49 necessary. After the borehole has been drilled to its total depth, the final
50 well casing and screen will be installed and the temporary carbon steel casing
51 will be removed as the filter pack and annular seal materials are placed in
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I the annular space. If a temporary screen is used, the screen will be left in
2 place.
3
4 It is expected that the completed well will consist of a 10.2 centimeter
5 (4 inch) diameter stainless steel continuous wire wrapped screen with bottom
6 cap connected to a stainless steel riser (Figure 5-28). A filter pack will be
7 installed in the annulus between the screen and the formation. This is
-8 accomplished by pliring the sand filter pack in the annulus between the
9 temporary 20.3-centimeter (8-inch) casing and the permanent casing and screen

10 as the temporary casing is withdrawn. The onsite hydrogeologist will
11 determine the screen slot size and the filter pack size and will document per
12 EII 6.7, "Documentation of Well Drilling and Completion Operations"
13 (WHC 1989a}. The filter pack will be placed from the base of the well to a
14 height that is 0.9 meter (3 feet) to 1.5 meter (5 feet) above the top of the
15 well screen. The well will be bailed or pumped after emplacement of the
16 filter pack to stabilize the pack. A minimum of 113.5 to 270.3 liters (30 to
17 45 gallons) of formation water will be removed and recorded on the daily log
18 (refer to Section 5.5.4.3 for disposition of water).
19
20 A 0.9-meter (3-foot) to 1.5-meter (5-foot) thick bentonite pellet seal
21 will be placed on top of the filter pack.' The annulus between the top of the
22 bentonite pellet seal and 3.1 ±0.6 meter (10 ±2 feet) below ground surface
23 will be filled with bentonite. Cement grout will be installed to within
24 0.9 meter (3 feet) of the ground surface. The well casing will extend
25 0.3 meter (1 foot) to 0.6 meter (2 feet) above ground surface and will be
26 protected by an outer stainless steel casing and locking cap. The casing will
27 be set into the ground and cemented in place within a 1.2 meter (4 feet) by
28 1.2 meter (4 feet) concrete pad with surface well protection will be provided
29 by four posts. The protective casing will be permanently marked with a well
30 identification number. A brass survey marker will be placed in the concrete
31 pad on the north side of the well. Construction information for new
32 monitoring wells is provided in Table 5-3.
33
34 Data sheets, as shown in Figure 5-29, are used to document well
35 requirements for new wells.
36
37 5.5.4.3 Well Development. The wells will be developed following completion.
38 Wells will be developed using the procedures described in EII 10.4, "Well
39 Development Activities" (WHC 1989a). If the water cannot be developed to a
40 turbidity of <5 NTU, an explanation will be provided and documented by the
41 site hydrogeologist. All groundwater discharged from the well during
42 development will be disposed of in accordance with onsite guidelines and
43- prcedures-[e-g., ElI 10.3 .nd EII 10.4 (WHC 1989a), as listed in Table 5-6,
44 or equivalent procedures]. Purgewater will be managed in accordance with
45 Tri-Party Agreement designations, and in accordance with the Strategy for
46 Handling and Disposing of Purgewater at the Hanford Site, Washington
47 (WHC 1989b).
48
49 5.5.4.4 Surveying. After monitoring well installation is completed, the well
50 will be surveyed for location and elevation by qualified surveyors per
51 WHC (1992c). The elevation of the top of the stainless steel protective
52 casing and of a brass marker set in the concrete pad will be determined within

940612.1926 5-26



DOE/RL-94-40, Rev. 0
06/94

1 0.3 centimeter (0.01 foot). A mark will be placed on the casing to indicate
2 the location surveyed. The horizontal location of the centerline of the well
3 will-be determined-to the-nearest- O.03 meter (0.1 foot).- All elevat4ons will
4 be referenced to the National Geodetic Vertical Datum of 1929 in feet and the
5 North American Vertical Datum of 1988 in meters and all horizontal positions
6 reported in the Washington Coordinate System of 1983, south zone (1991) in
7 meters.
8
9

10 5.5.5 Sampling and Analysis Plan
11
12 This section discusses the groundwater sampling and analysis plan.
13 Groundwater samples representative of the uppermost aquifer beneath ERDF will
14 be obtained for the purpose of determining present groundwater quality before
15 use of the ERDF trench, as well as during the operational and postclosure
16 period(s) of the ERDF to detect potential hazardous/dangerous constituent
17 releases. Appendix 5C includes groundwater sampling and analysis plan.
18
19 Quality assurance and quality control are significant elements of any
20 sampling and analysis program. The ERDF sampling and analysis program will
21 follow the Quality Assurance Project Plan for RCRA Groundwater Monitoring
22 Acti'vities (WHC-1992g).
23
24 Dedicated sampling equipment will be provided for each well in the ERDF
25 groundwater monitoring network, thus minimizing the potential for
26 cross-contamination between wells. The specific type of pump or other
27 dedicated sampling device currently is being evaluated, and will be determined
28 before installation of the appropriate device within groundwater monitoring
29 wells. Any dedicated sampling system will be installed in the monitoring
30 wells as soon as possible after construction and well development are
31 complete.
32
33 5.5.5.1 Sampling. The depth to water will be measured before and after the
34 wells are purged. The wells will be purged and samples will be collected
35 after at least three borehole volumes have been removed, when specific
36 conductance and pH have stabilized, or (in the case of wells completed in very
37 -low-permeability materials) after the well has recharged.
38
39 5.5.5.2 Sample Preservation and Shipment. Preservation of the samples will
40 be conducted according to approved procedures, in accordance with EPA
41 guidelines. Prelabeled sample bottles containing the appropriate preservative
42 are supplied by PNL for each monitoring well. Immediately after collection,
43 the sample bottles are placed in sealed, insulated coolers packed with ice to
44 cool them to approximately 4*C. The coolers are transported to the lead
45 laboratory for analysis. Field parameter record forms are attached to the
46 sealed containers. The temperature of the samples inside the coolers is
47 measured upon receipt at the laboratory. If the temperature is approximately
48 40C and some of the original unmelted ice is found to remain in the cooler,
49 the samples are considered to have been maintained at the appropriate
50 temperature during the time the samples were in the cooler.
51
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1 5.5.5.3 Analytical Methods. Samples will be analyzed from all groundwater
2 monitoring wells in conformance with SW-846 (EPA 1986c), or other appropriate
3 methodologies. Analysis will be performed for the parameters presented in
4 Section 5.5.2.
5
6 5.5.5.4 Chain-of-Custody Requirements. Chain-of-custody procedures will be
7 followed in collecting data to ensure the integrity of groundwater samples
8 from the time of collection through laboratory analysis and data reporting.
9 This program will include sample labels, sample seals, field record forms,

I0- O~ai~r,-Df-c~stody .rms. sample analysis request- forms, and 1aboratory
11 acceptance procedures.
12
13 5.5.5.5 Sampling Frequency. The wells in the groundwater monitoring network
14 initially will be sampled quarterly for 1 year to determine groundwater
15 quality beneath the ERDF. Samples will_ continue to be collected and analyzed
16 from the existing wells on a semi-annual basis (twice a year). Based on data
17 acquired through the operating period of the ERDF, monitoring frequency could
18 warrant modification. Proposed modification to the sampling and analysis
19 frequency will be provided to the applicable regulatory agencies before
20 initiation.
21
22 5.5.5.6 Reporting Requirements. The results of the sampling and analysis of
23 the wells in the groundwater network will be reported quarterly for the first
24 year and semi-annually thereafter, and shall include an evaluation of the
25 results and monitoring network. Quarterly reports of sampling results and an
26 annual evaluation of sampling results and monitoring network will be provided
t7 --as-part-of-the quarterly and annual RCRA groundwater monitoring reports
28 published by DOE-RL (e.g., DOE-RL 1993f).
29
30
31 5.5.6 Statistical Assessment of Required Data
In2L
33 Because implementation of a groundwater monitoring program sufficient to
34 detect releases from the ERDF CAMU is required under 40 CFR 264.552, the
35 method to determine whether a release has occurred must be developed.
36 Statistical evaluation of groundwater quality data will be performed to
37 determine whether a release has occurred. The following parameters will be
38 used in the statistical assessment:
39
40 * Upgradient groundwater contaminants: chromium, nitrate, carbon
41 tetrachloride, chloroform, trichloroethylene, tritium, gross beta,
42 technetium-99, iodine-129, gross alpha, uranium
43
44 0 Indicator parameters: temperature, pH (field and laboratory),
45 specific conductance (field and laboratory), total dissolved solids,
46 total suspended solids, total organic carbon, total carbon, total
47 organic halogen
48
49- -- + -- Par-ameters in waste: benzene, bromoform, chlorobenzene,
50 1,2 dichloroethane, cis-1,1 dichloroethylene,
51 trans-1,1 dichloroethylene, 1,2 dichloropropane, acetonitrile,
52 ethylbenzene, 1,1,2,2-tetrachloroethane, tetrachloroethylene, toluene,
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1 vinyl chloride, xylene, naphthalene, copper, cadmium, lead, chloride,
2 sulfate, beryllium, radium, cyanide, mercury, silver, fluoride,
3 sodium.
4
5 The appropriate statistical test will be determined based on the first
6 4 quarters of data collected, and will be submitted to the appropriate
7 regulatory agency for approval before implementation. The statistical method
8 will be determined and approved before emplacement of first waste within the
9- ERDF-trench.- The statistical method used will be one of the following:

10
11 - A parametric analysis of variance (ANOVA) followed by multiple
12 comparison procedures to identify any statistically significant
13 evidence of releases
14
15 0 ANOVA based on ranks followed by multiple comparison procedures to
16 identify statistically significant evidence of releases
17
18 * A tolerance or prediction interval procedure in which an interval for
19 each constituent is established from the distribution of the
20 upgradient (background) data, and the level of each constituent in the
21 groundwater monitoring well is compared to the upper tolerance or
22 prediction limit
23
24 0 A cantrol chart approach. that gives control limits for each
25 constituent
26
27 * Another statistical method that is demonstrated appropriate for the
28 data and is approved by the regulatory agency(s).
29
30 Any statistical method chosen will be conducted separately for each
31 hazardous/dangerous constituent. The method will also be appropriate for the
32 distribution of hazardous/dangerous constituents. The method also will
33 account for data below the limit of detection that are protective of human
34- iealtirand the environment; Any practical quantification limit (PQL) used in
35 the statistical method will be the lowest concentration level that can be
36 reliably achieved within specified limits of precision and accuracy during
37 routine laboratory operating conditions. If necessary, the statistical method
38 will include procedures to control or correct for seasonal and spatial
39 variability as well as temporal correlation of the data. The groundwater
40 monitoring data collected will be maintained in the ERDF operating record
41 (Chapter 12.0, Section 12.4.2.2).
42
43 Because preexisting groundwater contamination is present in the area,
44 continued reevaluation of upgradient groundwater quality is necessary.
45 -Upgradient-groundwater-quality may-change as a result of fluctuations in
46 upgradient plume concentration and flow direction. Therefore, upgradient
47 groundwater quality may require modification from quarter to quarter when used
48 in statistical comparisons with downgradient groundwater quality, so that
49 releases from the ERDF trench will be accurately detected. A supplemental
50 statistical method for assessing background groundwater quality in conjunction
51 with downgradient comparisons may be necessary, and will be developed, if
52 required, before acceptance of first waste in the ERDF trench. The method
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1 will be provided to the appropriate regulatory agency, for review before
2 implementation, and will use one of the five selected methods previously
3 mentioned.
4
5
6 5.5.7 Compliance Monitoring Program
7
8 Because the ERDF is not a TSD unit, implementation of a specific
9 compliance monitoring program is not required. Also, the CAMU regulations

10 Preamble (58 FR 29) states that the regulation "does not address the
11 responsibilities of the owner/operator to continue monitoring or releases that
12 are not associated with CAMUs; nor does it address the question of whether
13- -groundwat-er remediati-on-is necessary.'- As indicated- in Chapter 11.
14 groundwater monitoring will continue during the postclosure phase.
15
16 However, CAMU criteria imply that protectiveness of human health and the
17 environment must be maintained, particularly during the operational period.

-18- --Grudwater monitoring wii--be-maintained-tbroughout the operati onal period,
19 with statistical assessment of upgradient versus downgradient water quality to
20 determine if-contaminant releases have--occurred from the ERDF. Should a

St significant change in constituent concentration directly
22 attributable to a release from the ERDF be detected, a modified groundwater
23 monitoring program plan will be submitted at that time. This modification
24 will include criteria/standards that, when exceeded, would warrant
25 implementation of a corrective action program.

27
28 5.5.8 Corrective Action Program
29
30 As indicated previously, because the ERDF is not a TSD unit,
31 implementation of a specific corrective action program is not mandated. Also,
32 the CAMU regulations Preamble (58 FR 29) states that the regulation "does not
33 address the responsibilities of the owner/operator to continue monitoring or
34 releases that are not associated with CAMUs; nor does it address the question
35 of whether groundwater remediation is necessary."
'A
37 Should a release be detected, a modified groundwater monitoring program
38 will be submitted (Section 5.5.7). However, determination of the need for
39 corrective action will be based on ongoing corrective action programs for
40 groundwater contamination released from-TSD units in the area-(Section 5.4),
41 as well as overall programmatic goals of the Hanford Facility. It is not
42 possible to determine these data at this time, and therefore it is
43 inappropriate to commit to a specific corrective action program within this
44 -application. Should a specific corrective action program become necessary, a
45 corrective action program plan will be submitted to the appropriate agency for
46 approval before implementation.

48
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90GEOLOGIC FORMATION OR UNIT
- . -,

Surficial Units

Hanford formation

Early Palouse Soil
Pre-Missoula Gravels
Plia-Pipstocene Unit

Ringold Upper Unit (Undifferentiated)

Ringold Unit E
Ringold Unit C

Ringold Units B/D

Ringold Lower Mud Unit Jndifferentiated)

Ringold Unit A

Saddle Mountains Basalt / Ellensburg Formation

Figure 5-3. Stratigraphic Nomenclature for Geologic Units in the Pasco Basin.
(Modified after PNL 1989) (sheet 2 of 2)
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Figure 5-5. Area] Distribution of Hydraulic Conductivity for the Unconfined
Aquifer- atthe Hanford Facility (DOE-RL 1994d).
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Explanation

Additional Lithologic Symbols.
inciudes Subordinate Lithologies

-7- Clay-rich

Silt-rich

Sandy

- Pebbly

* ouldery

Grain Size Scale. Indicates
Dominant Litholapy in Interval

Boulder Gravel
Pebble/Cobble Gravel
Sand
Clay and Silt

Pedogenic Calcium Carbonate

x t XX Paleosol

1it Basalt

6 110 Cemented

++ Tuffs

Other Symbols

? ?Formational Contact..? where inferred
-?-?- -- =-. Unit Contact, ? where inferred

Abbreviations

PM
PP
UR
E
C
0
B
LM
A

Pre-Missoula gravels
Plio-Pleistocene/eary Palouse interval
Upper unit, Ringold Formation
Unit E. Ringold Formation
Unit C, Ringold Formation
Unit D. Ringold Formation
Unit B, Ringold Formation
lower Mud unit. Ringold Formation
unit A. Ringold Formation

pinat-n- of-SyMblbs USd -in-Cro 3s Sections (WHC 1 994c).

940613.1359

-F 1 g Lre - --N

F5-10



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40,

0
J
-I
C

U. C"

"0 1
'0 1 u

.~- . .-- ...

A
/

Ii ii iKL

ell.

Z

9 9
r -I-

Rev. 0
06/94

a

aI

*1

A

II

'5

I

3-

0

A
0

Figure 5-11. North-South Geologic Cross Section Through the
Eastern Portion of the Environmental Restoration Disposal Facility
(A-A') (WHC 1994c).
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Figure 5-14. Water Table Map Beneath the Environmental Restoration
Disposal Facility (WHC 1994c).
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Figure 5-15;- Hydrograph for Well 699-35-70 near the Environmental
RestorationDisposal Facility (WHC 1994c).
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Figure 5-19. Chloroform Groundwater Plume Map (WHC 1994c).
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Figure 5-23. Technetium-99 Groundwater Plume Map (WHC 1994c).
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Figure 5-24. Iodine-129 Groundwater Plume Map (WHC 1994c).
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Figure 5-25. Gross Alpha Groundwater Plume Map (WHC 1994c).
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Figure 5-27. Location of Environmental Restoration Disposal Facility
Monitoring Wells (WHC 1994d).
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Locking Removable
Stainless Steel Cap

\ 4 ft Guard Post
-r-e-Survey r (See Spec. for

(Nt d) Diameters)

nt:.Land Surface
Reinforced Concrete Pad -.. .

-1-0 :k 2 ft
Stainless Steel
Protective Cover 3 " I

Cement Grout l

Bentonite Pellets or
Granular Bentonite Sea

Stainless
Steel Casing

le

Bentonite Pellet

Primary Filter

Water Table....

Stainless Steel
Channel Pack

Stainless Steel
End Cop

Pock

Screen/

r,,.

-ii.

-it

LI

_--orehole Diameter 4 in.
Larger than Well Casing
(Nominal Diameter)

I\\1 1-3 - 5 ft
I. 3 ft

5ttf (VnrinhlA)

15 ft (Variable)

sZ ft

*Not to Scale
GE050\0414900C1

Figure 5-28. Schematic Diagram of
Monitoring Well (WHC 1992c).

a Typical Shallow Groundwater
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-DATA-SHEET-FOR GROUNDWATER MONITORING WELLS AT T7E (FACILITY)
Milestone M-XX-XX

1. LOCATION:

2. TEMPORARY CASING SIZE AND SCHEDULE:

3. APPROXIMATE WELL DEPT4:

4. SPECIAL INSTRUCTIONS: (Include details such as well specification,
desired order that wells are to be drilled, expected perched water
zones, estimated number of split-spoon samples, critical start and
completion dates, and any other pertinent information that may impact
drilling).

5. APPLICABLE DOCUMENTS: (Include groundwater monitoring plans and work
plans).

6. WELL NUMBERS, LOCATIONS, PROPOSED DEPTH, TYPE, AND SCREEN LENGTHS:

Well Number Depth. FT Design Type Screen Length. FT

Figure 5-29. Example Specification Data Sheet for Groundwater
Monitoring Well.
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Table 5-1. Chapter 5.0 Cross-Reference Table.
([ ] - Denotes location of information in Ecology Part B checklist)

I I Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU reguLation? 173-303 40 CFR

5.0 Groundwater Monitoring rF

5.1 Exemption from Groundwater No N/A N/A
Monitoring Requirements [E-1]
WAC 173-303-645
40 CFR 264.90(b)(1)

5.2 Interim Status Period No N/A N/A
Groundwater Monitoring Data [E-2)
WAC 173-303-645
40 CFR 264.90-40 CFR 264.94

5.3 Environmental Setting and No--information is 646(5)(a)(i), (ii), (iv), 264.552(e)(1), (2), (4),
Aquifer Identification CE-3] provided in support of (vi), and (vii) (6), (7)
WAC 173-303-645 CAMU criteria CAMU Criteria 1, 2, 4, 6, 7
WAC 173-303-806(4)(a)(xx)(8)
40 CFR 270.14(c)(2)

5.4 Groundwater Quality No--information is 646(5)(a)(i), (ii), (iv), 264.552(e)(1), (2), (4),
[Not in checklist] provided in support of (vi), and (vii) (6), (7)
WAC 173-303-645 CAMJ criteria CAMU Criteria 1, 2, 4, 6, 7
WAC 173-303-806(4)(a)(xx)(D)
WAC 173-303-9905
WAC 173-303-070
40 CFR 270.14(c)(2), (4) & (7)
261, Appendix VIII

5.5 Groundwater Monitoring Yes 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Program 646(5)(b)(iii) 264.552(e)(3)
[Not in checklist] CAMU Criteria 1 and 2
40 CFR 264.90-101

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assumes that Washington State has received HSWA authority.

940612-1926 T5-1
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Table 5-2. Hydraulic Parameters for Various Areas
Geologic Units on the Hanford Facility.

Rev. 0
06/94

and

Location Interval tested Hydraulic Transmissivity Effective Data source
conductivity (square feet porosity

(fe per-. day t4
100 Area Rattlesnake 0 - 100 <10 percent Gephart et at.

Ridge interbed (1979)

Hanford Site Saddle Mountain 10' - 106 5 percent Cushing (1989)
-Basalt fLowtop,

100 Area Ringold 29 - 1,297 5,750 - 26,700 LiikaLa et at.
Formation FSE (1988)

200 Area Rattlesnake. 8 - 1,165 Graham et at.
Ridge interbed - - - ----- (1984)

200 East Area ELephant 7.5 - 6,120 Graham et al.
Mountain (1984)
Interflow Zone

Hanford Site SeLah interbed 3 x 10-, Graham et al.
(1984)

200 West Area Ringotd 0.6- 200 Last et al.
Formation FSE (1989)

Ringold
Formation
FSC/FSO

Rinnld A
Formation
overbank
deposits

300 Area Levey interbed 0.01 - 1,000 DOE/RL (1990)

300-Area Ringold 1.9 - 10,000 DOE/RL (1990)
Formation

300 Area Hanford 11,000 - 50,000 DOE/RL (1990)
formation

Source: WHC 1991b.

940612.1926
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Currently existing well.
To be installed.

= To be ,installed, if 6-35-59

Well Construction Information for Environmental Restoration Disposal
Facility Groundwater Monitoring Wells.

available, will use and not install 699-SDF-9. I

RC = RCRA Standard Well - These wells have been, or will be, installed in accordance with the design specifications of the EPA's RCRA Technical
Enforcement Guidance Docunent (TEGD) (OSWER 9950.1) and all applicable Ecology standards for monitoring well installations.

RE = RCRA Equivalent Well - These wells have been constructed following generally the same procedures as EPA's TEGD. The RE w-elts met the stringent
data quality objectives of the RCRA standard wells (RC).

Coordinates (WCS 835 (1991) meters

299-W27-1 N133750.35 E567575.12

299-122-42 N134452.20 E567623.16

699-38-61 N134997.269 E571219.118

699-34-61 N133809.837 E571395.849

0

CD
0:

C:

Table 5-3.

--I

299-W22-42'" 299-W27-1.' A'" B UP1-7") CM 6-38-61" D'" 699-SDF-90' 6-34-61"' E'

Location
Upgradient Upgradient Upgradient Upgradient Upgradient Down- Down- Down- Down- Down- Down-

gradient gradient gradient gradient gradient gradient

Ground elevation (above 210 -673 206 ~215 223 ~225 226 -224 221 220 ~218
NGVD29) (688) (72208) (~675) (~705) ~730 ('55) (742) (-735) (724) (721) (~715)

Depth of well boring?? 74 78 ~72 ~82 93 ~105 109 ~104 107 105 ~88
(243) (257) (-237) (-270) (~305) (-340) (358) (-340) (350) (345) (-290)

Screened interval (68-74) (66-72) (~66-72) (-76-82) (87-93) (~95-105) (102-108) (98-104) (94-106) (92-98) (-82-88)
(depth below surface) (223-243) (216-236) (~217-237) (-250-270) (~285-305) (~310-330) (334-354) (~320-340) (310-350) (303-323) (~270-290)

Estimated depth to 71 66 -67 ~78 88 98 102 ~99 96 93 ~84
groundwater (232) (216) (-222) (~255) (-290) (1320) (336) (~325) (315) (305) (-275)

Well construction RC RE RC RC RC RC RC RC RC RC RC
(refer to explanations) I I I I I
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Table 5-4. Contaminant Transport Input Parameters to
Monitoring Efficiency Model.

Input parameters Value

Dilution contour 1.0 x 1OE-3

Longitudinal dispersivity 8.5 meters (27 feet)

Transverse dispersivity 2.5 meters(8 feet)

Source width 6 meters (19 feet)

Groundwater flow direction 2East, with a 5' variation to the
north and south

Average contaminant velocity 1x1OE-1 cm/sec

1 Additional input parameters used in the MEMO calculations included
the coordinates for the source area, line of compliance, buffer zone, and

2 Present groundwater flow direction beneath the ERDF is between 0 and
5' north of east. The groundwater flow direction in January 1994 was
between 0 and 50 south of east.
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Table 5-5.- Groundwater Monitoring Network Analytica -Parameters.

Representative constituents in ERDF
Upgradient contaminants Indicator parame ers waste

Method Method Method
detection detection detection

Constituent Limit Constituent limit Constituent Limit

chromium 10 temperature -- benzene 5

nitrate 500 pH (field and Lab) -- bromoform 5

carbon tetrachloride 5 specific conductance - -- chLorobenzene 5
(field and lab)

chloroform 15 total dissolved solids -- 1,2 dichloroethane 5

trichloroethylene 5 total suspended solids -- cis-1,1 dichloroethylene 5

tritium TBD total organic carbon -- trans-1,1 5
dichloroethylene

gross beta 8 PCI/L. total carbon -- 1,2 dichioropropane 5

techneti um-99 TED total organic balogen -- acetonitrite 10

iodine-129 TBD -- -- ethylbenzene 5

gross alpha 4 pCi/L -- 1,1,2,2- 5
Tetrachloroethane

uranium 0.7 -- -- tetrachloroethylene 5

-- -- -- -- toluene 5

-- -- -- -- vinyl chloride 10

-- -- -- -- xylene 5

-- -- -- -- naphthalene 10

-- - - -- -- copper 10

-- -- -- -- cadmium 2

-- -- -- -- lead 5

-- -- -- -- chloride 500

-- - -- sulfate 500

-- -- -- -- beryllium 3

-- -- -- -- radium 1 pCi/L

-- -- -- -- cyanide 10

-- -- -- mercury 0.1

-- -- -- -- silver 10

-- -- -- -- fluoride 500

-- -- -- -- sodium 200

-- -- -- -- representative PCBs --

TBD = To be determined.

940612.1926 T5-5
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Table 5-6. Environmental Investigation Control Proceduresi.

Number Title

ElI 1.2 Preparation and Revision of Environmental investigations Instructions
ElI 1.4 instruction Change Authorizations -

ElI 1.5 Field Logbooks

_Eli 16 Records Processing
ElI 1.7 indoctrination, Training and Dualification
Eli 1.9 Primary and Secondary Document Review and Control
Eli 1.10 Identifying, Evaluating and Documenting Suspect waste Sites
ElI 1.11 Technical Data Management

Eli 2.1 Preparation of Hazardous Waste Operations Permits
Eli 2.2 Occupational Health Monitoring
Eli 2.3 Administration of Radiation Surveys to Su:port Envirormental Characterization Work on the

Hanford Site

ElI 3.2 Calibration and Control of Monitoring 'Instruments

Ell 4.2 Interim Control of Unknoen, Suspected Hazardous and Mixed Waste

Eli 5.1 Chain of Custody
ElI 5.2 Soil and Sediment Sampling
ElI 5.4 Field Cleaning and/or Decontamination of Equipment
Eli 5.5 1706KE Laboratory Decontamination of RCRA/CEACLA Sampling Equipment
Eli 5.7A Hanford Geotechnical Sample Library Control

Ell 5.8 Grounjwater Sampling
Eli 5.10 Sample Identification and Data Entry into HEIS Database
Eli 5.11 Sample Packaging and Shipping
Ell 5.12 Air Quality Sampling of Anbient and Dounwind air at Waste Sites
Eli 5.13 Drum Sampling
Eli 5.14 Drum Handling

Eli 6.1 Activity Reports of Field Operations

Eli 6.6 Groud Water Well Characterization and Evaluation
Ell 6.7 Resource Protection Well and Test Borehole Drilling

Ell 6.8 Well Completion

Eli 9.1 Geologic Logging

Eli 10.1 Aquifer Testing
Eli 10.2 Measurement of Ground-water LeveLs
Ell 10.3 Purge Water Management
Eli 10.4 Well Development Activities

Ell 11.1 Geophysical Logging

1 Source: WHC 1989a.
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1 6.0 PROCEDURES TO PREVENT HAZARDS
2
3
4 The CAMU requirements of CFR 264.552 and WAC 173-303-646 40 contain no
5 specific mandate to describe procedures to prevent hazards (i.e., security
6 measures, inspection procedures, operational procedures, and equipment).
7 The CAMU, however, is required to meet overall regulatory objectives of
8 WAC 173-303-646, 40 CFR 270.42(c), and 40 CFR 264.552(c) that specify that the
9 CAMU be constructed and operated in a manner that is protective of human

10 hea-lth and the envi-ronment-. -For this reason, a-description of procedures to
11 prevent hazards is provided to demonstrate that the ERDF will be operated to
12 minimize exposure of the general public and operating personnel to radioactive
13 and/or hazardous/dangerous waste. Table 6-1 is a regulatory cross-reference
14 table.
15
16 The procedures presented in this chapter will apply to operation of the
17 ERDF, and do not address those for support units because these support units
18 cannot be- included -in -the ERDF, by--def-inition. However, operation of support
19 units will be governed by ERDF operations, which will be developed, thus
20 ensuring that operation of the ERDF, on the whole, will meet CAMU standards.
21 information presented n this chapter was derived in part from the LLEG
22 dangerous waste permit application (DOE-RL 1989) and the ERDF conceptual
23 design report (DOE-RL 1994a), as well as RCRA and WAC requirements (EPA 1992b;
24 Ecology et al. 1994).
25
26
27 6.1 SECURITY
28
29 - -- The following-sections-describe-security measures, equipment, and warning
30 signs used to control entry to the ERDF.
31
32

33 6.1.1 Security Procedures and Equipment
34
35 - -The-foll-owing sections describe--the 24-hour -surveillance--system barrier,
36 and warning signs that will be used to provide security and control access to

'9- *L, rnnr
J7 Lh1 ERDF.

38
39 6.1.1.1 24 Hour Surveillance System. The entire Hanford Facility is a
40 controlled access area. The Hanford Facility maintains around-the-clock
41 surveillance for the protection of government property, classified
42 information, and special nuclear materials. The Hanford Patrol maintains a
43 continuous presence of protective force personnel to provide additional
44 security.
"4

46 6.1.1.2 Barrier and Means to Control Entry. The entire trench area will be
47 protected from inadvertent entry by fencing that is approximately 3 meters
48 (10 feet) high. The fencing will be chain link with barbed wire. Lighting
49 will be provided around the entire perimeter of the fenced site. Three main
50 gated entries will be provided; each gate will have a control point with
51 limited entry -duri-ng- operations -and--security locks on- unmanned gates. During
52 offshift hours, access will be controlled by the shift manager. Gate control

940613.0852 6-1



DOE/RL-94-40, Rev. 0
06/94

1 points will use preengineered metal buildings to monitor access to the unit.
2 These control point buildings will be equipped with electricity, heat, air
3 conditioning, and communication systems.
4
5 In addition to the fencing, all building exterior doors will be provided
6 with security locks. The exterior of buildings will be illuminated and
7 exterior lighting will be controlled automatically by photoelectric sensors.
8
9 6.1.1.3 Warning Signs. The active portions of the ERDF will be within

10 chained or fenced radiation zones with radiation signs every 30 meters
11 (98 feet) along the chain or fence. The signs will be visible from all angles
12 of approach, with a minimum size of 17.8 centimeters by 25 centimeters
13 (7 inches by 10 inches). Each active area used for the storage or management

1-f mixed waste will bie posted with-a sig--i- English, reading,
15 "DANGER-UNAUTHORIZED PERSONS KEEP OUT," in red and black letters on a white
16 background. In addition to these signs, the fences around the ERDF will be
17 -posted with signs warning against unauthorized entry. The signs will be in
18 English and visible from all angles of approach.
16

20
21 6.1.2 Waiver
22
23 Waivers of the security procedures and equipment requirements for the
24 ERDF are not requested. Therefore, the requirements of this section are not
25 applicable to the ERDF.
26
27
28 6.2 INSPECTION SCHEDULE
29
30 The following sections describe the method and schedule for inspection of
31 the ERDF. While not specifically mentioned in 40 CFR 264.552(c), the purpose
32 of inspection procedures at the ERDF will be to prevent malfunctions and
33 deteriorations, human errors, and discharges that might cause or lead to the
34 release of radioactive or hazardous/dangerous waste to the environment or pose
35 a threat to human health. Abnormal conditions identified by inspections will
36- be -corrected on--a -schedule--t-hat prevents hazards to workers, the public, and
37 the environment.
38
39
40 6,_2LaeneraLInspction Requirements
41
42 The content and frequency of ERDF inspections are described in this
43 section. The schedule and inspection reports will be kept at the ERDF
44 operations building. The records will be retained for a minimum of 5 years
45 from the date of inspection. Table 6-2 provides a summary inspection schedule
46 for the ERDF.
47
48 6.2.1.1 Types of Problems. The types of problems that will be looked for
49 during the inspection will be listed in the-inspection schedule, provided as
50 Table 6-2. Information from inspections will be recorded on inspection
51 reports that will be maintained by operating personnel, and may be evaluated
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1 by the appropriate agency upon request. The report forms will be used in the
2 field to-initiate corrective action-if necessary.
3
4 6.2.1.2 Frequency of Inspections. The frequency of inspection of each item
5islisted in the inspection schedule. The inspection frequency is based on
6 the rate of possible deterioration of the equipment and the probability of an
7 environmental or human health incident if the deterioration, malfunction, or
8 operator error goes undetected between inspections.

10 Areas subject to spills (i.e., the unloading areas) will be inspected
I- daily. The ERDF trench will be inspected weekly. In addition, the active and

12 inactive (i.e., closed) portions of the ERDF trench will be inspected for
13 run-on, run-off, and erosion problems after a significant precipitation or
14 windstorm event.
15
16
17 6.2.2 Specific Process Inspection Requirements
18
19 The following sections describe specific process inspection requirements
20 for the ERDF.
21
22 6.2.2.1 Container Inspection. Operation of the ERDF will not likely involve
23 container storage for a period greater than 90 days, therefore the storage
24 area is not subject to WAC 173-303-630 or 40 CFR 264 Subpart I requirements.
25 Containers wilt be inspected--at the remediati-on site and containers found
26 unacceptable for management at the ERDF will remain at the remediation site.
27
28 6.2.2.2 Tank System Inspection. Operation of the ERDF may involve the
29 storage of waste in tank systems subject to WAC 173-303-640 or 40 CFR 264
30 Subpart J requirements. Tank system inspections will be addressed, as
31 applicable, in a separate document.
32
33 6.2.2.3 Waste Pile Inspection. Operation of the ERDF will not involve the
34 placement of waste in piles subject to WAC 173-303-660 or 40 CFR 264 Subpart L
35 requirements. Therefore, waste pile inspections are not applicable.
36
37 6.2.2.4 Surface Impoundment Inspection. Operation of the ERDF does not
38 involve the placement of waste in surface impoundments subject to
39 WAC 173-303-650 or 40 CFR 264 Subpart K requirements. Therefore, the
40 inspection requirements of this section are not applicable.
41
42 6.2.2.5 Incinerator Inspection. Operation of the ERDF will not involve the
43 incineration of waste. Therefore, the inspection requirements of
44 WAC 173-303-670 and 40 CFR 264 are not applicable.
45
46 6.2.2.6 Landfill Inspection. In accordance with the definitions provided in
47 40 CFR 260.10, a CAMU, such as in the ERDF, will not be considered a RCRA
48 landfill. Therefore, the landfill inspection requirements of this section are
49 -not-directly applicable, although the requirement were used as a guide to
50 develop CAMU inspection requirements presented in Section 6.2.2.8.
51
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1 6.2-2.7 Land Treatment Facility Inspection. Operation of the ERDF will not
2 likely involve the land treatment of waste subject to WAC 173-303-655 or
3 WAC 173-303-806(4)(g)(ii)(D) or 40 CFR 264 Subpart M requirements. Therefore,
4 this section isnot applicable.
5
6 6.2.2.8 Environmental Restoration Disposal Facility Trench Inspection.
7 Inspection of the ERDF trench will comply with WAC 173-303-646 and
8 40 CFR 264.552(c). Inspections will be necessary to demonstrate that the ERDF
9 will be constructed and operated in a manner that will not create unacceptable

10 risks to humans or to the environment, and that waste placed in the ERDF will
11 be managed and contained to minimize future releases.
12
13 6.2.2.8.1 Run-On and Run-Off Control System. The ERDF will employ
14 run-on and run-off control systems. Inspection details for these systems will
15 be provided before waste acceptance at the ERDF. The following is a brief
16 _discussion of the run-on and run-off system.
17
18 The ERDF site will be located on semiarid land typical of the Hanford
19 Facility. The natural downward slope is from northeast to southwest. The
20 -- ERDF -wi-l be near -the- top of a plateau and is not -located in any river or
21 stream floodplain. The ERDF site will be graded to keep all offsite storm
22 water and snow melt from entering the site. All potentially contaminated
23 storm water and snow melt will be contained and sampled to determine if
24 treatment is needed. If treatment is not needed, the water will be released.
25
26 The storm water run-off from clean areas of the ERDF will be collected

-- 27-- -adrouted throug*-dithe-s &-a-ti-ired-detent'rufF-storage pond. The clean areas
28 include the areas north of the south railroad track and clean areas within the
29 ERDF, including portions of the ERDF trench that have been filled and closed
30 with an interim cover. This water will be metered and discharged to an
31 existing drainage channel in a controlled manner.
32
33 Portions of the storm water run-off also might need to be treated.

--- 34----te-storn wat-er run-off from potentially contaminated areas will be collected
35 -separately and routed to-separate tanks for detention. The potentially
36 contaminated areas include the container transfer areas, container
37 decontamination buildings, waste haul routes, and parking areas located
38 between the rail lead track and the trench. Potentially contaminated run-off
39 will be minimized. This water will be sampled and uncontaminated drainage
40 will be released to natural drainage areas near the southwest side of the
41 trench. If the sampling indicates that treatment is needed, the water will be
42 pumped to either the waste water treatment plant, the subsidence control
43 plant, or into tankers for offsite treatment. However, it is not anticipated
44 that this run-off will need treatment as it normally will not be contaminated.
45
46 6.2.2.8.2 Leak Detection System. A final design for the leak detection
47 system has not been completed. The inspection details will be provided before
48 initiation of waste acceptance at the ERDF. Conceptual design of the proposed
49 system is described briefly in Section 6.2.2.8.4 and in further detail in
50 Chapter 4.0.
51
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I - 6.2.2.8.3 Wind Dispersa-Control-System. The wind dispersal control
2 system currently is being developed. The inspection details for this system
3 will be provided before initiation of waste acceptance at the ERDF. The Dust
4 Suppressant Pilot Study for the Environmental Restoration Disposal Facility
5 (DOE-RL 1994b) identifies potential dust control agents that could be applied
6 to waste soils managed in the ERDF. The study includes benchscale wind tunnel
7 tests using various dust suppressants and methods of application under a
8 variety of meteorological conditions. The results of the study indicate that

-9 -calcium -ignosulfonate,- acrylic-emul sion,- and possibly magnesium chloride
10 potentially may be effective low-cost products for use on the nontraffic areas
11 of the ERDF. The results of the study should be considered a screening
12 evaluation to identify the most promising dust suppressant for initial use at
13 the ERDF. The final choice of dust suppressant will occur during definitive
14 Ude s-1Yu4 esigl.
15
16 6.2.2.8.4 Leachate Collection and Removal System. A final design for
17 the leachate collection and removal system has not been completed. The system
18 design will be provided before waste acceptance at the ERDF. The leachate
19 collection sumps will be inspected weekly, and the entire leachate collection
20 system inspected monthly. Conceptual design of the proposed system is
21 described briefly in the following and in Chapter 4.0.
22
23 The ERDF trench will employ a double-liner system as mandated by the
24 Tri-Party Agreement. From the bottom up, the liner system components will
25 consist of: (1) a low-permeability bentonite-soil mixture; (2) HDPE
26 geomembrane; (3) on the side-slopes, a geocomposite leak detection layer
27 consisting of a nonwoven geotextile thermally bonded to each side of an HDPE
28 geonet; (4) on the floor of the trench, a gravel leak detection layer; (5) a
29 primary HDPE geomembrane similar to the secondary liner; (6) on the
30 sideslopes, a geocomposite drainage layer for leachate collection similar to
31 the leak detection layer; (7) on the floor of the trench, a gravel layer for
32 leachate collection (pipes could be included in this layer if high flow
33 capacity is required); and (8) a 0.9-meter- (3-foot-) thick operations layer
34 to prevent mechanical and frost damage to the liner system.
35
36 The ERDF trench floor will be divided into 152 meter (500 foot) square
37 leachate collection cells. The liner system in each leachate collection cell
38 will slope to a sump area at the toe of the side slope. There will be two
39 separate sumps. The first sump will be located above the primary liner to
40 collect leachate. The second sump will be located between the two liners to
41 provide leak detection. The sumps will be physically and hydraulically
42 isolated from each other.
43
44 --- Riser pipes will lead from-each sump up the side slope of the trench.
45 Submersible pumps will be lowered into position in each sump through the riser
46 pipes. The pumps will discharge into a gravity-drained pipe that will flow to
47 the leachate storage area. Gravity drainage will be reliable and will
48 minimize the possibility of leachate flowing back into the trench. Leachate
49 levels in the sumps will be monitored and used to control the pumps. Each
50 leachate collection area will have an independent control system located at
51 the top of the side slope.
52
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1 Gravity piping will convey the leachate to three storage tanks located
2 near the southwest corner of the trench. The tanks will be the same type as
3 used for the decontamination waste water. Each tank will have the capacity to
4 store 1,500 cubic meters (400,000 gallons) of leachate. The tanks will be
5 sized so that two tanks can be used to facilitate cleaning and maintenance.
6 The third tank will be a spare.
7
8
9 6.3 WAIVER OR DOCUMENTATION OF PREPAREDNESS AND PREVENTION REQUIREMENTS
10
11 The following sections document the preparedness and prevention measures
12 taken at the ERDF. No waiver is requested.
13
14
15 6.3.1 Equipment Requirements
16
17 The following sections describe the internal and external communications
18 and emergency equipment at the ERDF that also will be used, as appropriate, at
19 the ERDF.
20
21 6.3.1.1 Internal Communication. The ERDF will use a combination of telephone
22 communications, radio communications, computer [Hanford Local Area Network,
23 (HLAN)], and alarm systems (audible throughout the ERDF) to provide immediate
24 -rgncy-i-str-ti-on-to persornel-. Buildings-wii -have telephones and public
25 address systems. Personnel at the ERDF will use hand-held or vehicle two-way
26 radios during work assignments to maintain internal communications with shift
27 supervisors located nearby in the operations support buildings. The public
28 address system will be equipped with external speakers to provide
29 communcations toareas directly adjacent to the buildings. An emergency fire
30 alarm system will be installed in each building at the ERDF. This system will
31 consist of a fire alarm control panel with standby battery power and auxiliary
32 relays to activate radio fire alarm signals to the 200 Areas Hanford Fire
33 Department Each building fire suppression system will operate individually.
34
35 6.3.1.2 External Communications. Both the telephone system and the radio
36 system described previously can be used by ERDF personnel to summon emergency
37 assistance. All ERDF personnel will have immediate access to either a
38 telephone or a two-way radio. External communications will be provided
39-through a telephone system to be installed in the operations buildings at the

g rnnr ii....... r...r ERur. Hanford Facility emergency telephone number (911) is dialed if
41 assistance is needed in the field.
42
43 6.3.1.3 Emergency Equipment. Emergency equipment will be available for use
44 at the ERDF. The Hanford Facility maintains a sufficient inventory of heavy
45 equipment. The Hanford Facility relies primarily on the Hanford Fire
46 Department to control fires. The Hanford Fire Department is capable of
47 providing rapid response (less than 10 minutes) to fires at the ERDF.
48 Portable fire extinguishers will be provided on motorized equipment and
49 vehicles. Personnel will be trained in the use of emergency equipment
50 (Chapter 8.0 addresses training information).
51
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1 6.3.1.4 Water for Fire Control. Buildings will have fire sprinklers
2 connected to a raw water supply system. Water for fire control in other areas
3 of the ERDF, including the ERDF trench, will be supplied by the main raw water
4 line connected to adequately spaced fire hydrants located near the operations
5 and decontamination buildings. The hydrants will be capable of providing
6 water at a rate of 3,800 liters (1,000 gallons) per minute.
7
8 Hanford Fire Department fire trucks also could supply water for fires
9 requiring high water volume and pressure. Water could be supplied by the

10 following equipment.
11
12 -__ Each _fire station normalLas -a truck equipped with a hvdnrulically
13 operated aerial ladder, and one pumper (backup fire engine, without a
14 boom, that is used if the aerial ladder is inoperable). Fire engines
15 have a pumping capacity of at least 5,700 liters (1,500 gallons) of
16 water per minute.
17
18 -__ Other fire protection equipment uses chemicals rather than water as an
19 extinguishing media.
20
21
22 6.3.2 Access Requirements
23
24- Access roads to and within the ERDF-will be of adequate width and
25 surfacing to allow the unobstructed movement of personnel, fire protection
26 equinment. or spill control equipment to any area of operation in an
27 emergency. Buildings will be adequately separated from each other to allow
28 movement of personnel and equipment to all areas of the ERDF. Sufficient
29 space will be maintained in around the unloading areas and active areas of the
30 ERDF, including the ERDF trench, to allow for unobstructed movement of
31 emergency equipment in the event of an emergency incident.
32
33
34 6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT
35
36 The following sections describe preventive procedures, structures, and
37 equipment.
38
39
40 6.4.1 Unloading Operations
41
42 Waste is expected to arrive at the ERDF in both single-use and reusable
43 containers. These containers will arrive at the railhead on either railcars
44 or remediation site tractor/trailers. Once at the ERDF, the containers will
45 be loaded, using wheeled container handlers, onto ERDF-dedicated tractor/
46 trailers. The waste will be transported to the ERDF trench over dedicated
47 haul roads. Reusable containers, which will contain bulk waste, will be
48 emptied using the-trailer-tippers. Bulk materials will be dumped, spread, and
49 compacted. Once empty, the reusable waste containers will be delivered to the
50 decontamination building for decontamination, placed back on the railcar or
51 remediation site tractor/trailer, and returned to the remediation site.
52
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1 Other forms of waste, such as single-use/disposable containers, will be
2 placed on the trench floor or the top of the first waste lift. Irregularly
-3 -shaped-objects such as demolition debris will undergo subsidence control, if
4 required, to fill voids that would otherwise cause excessive settlement.
5 During waste placement, dust will be controlled by the use of clean soil
6 covers, dust suppressants, sprays on dumping equipment, or similar measures.
7
8 ---- The ERDFtrench will be filled from west to east. Waste will be placed
9 in two levels, each 11 meters (35 feet) high. The top of each bench will be

10 covered with a layer of clean soil to provide a traffic surface and prevent
11 contaminated dust emissions. The upper surface of the waste and overlying
12 interim cover will be sloped at 2 percent as required for drainage to
13 perimeter ditches. A final interim cover that includes a low-permeability
14 layer will be emplaced annually.
15
16
17 6.4.2 Run-Off
18
19 Run-on and run-off controls are discussed in Section 6.2.2.8.1.
20
21
22 6.4.3 Water Supplies
23
24 Precautions will be taken at the ERDF to ensure that contamination of
25 groundwater at the ERDF is prevented. These precautions include the
26 following: (1) placement of an interim cover on completed portions of the
27 trench; (2) placement of a low-permeability final cover on the completed ERDF
28 trench; and (3) operation of a decontamination and waste water treatment
29 system. The design and operation of the ERDF is intended to minimize the
30 generation of potentially contaminated leachate and to prevent its migration
31 into groundwater resources in the local area. Operations described in Chapter
32 4.0 are designed to protect local water supplies while site conditions
33 (Chapters 5.0 and 15.0) also will mitigate contaminant migration through
34 surface water and groundwater.
35
36
37 6.4.4 Equipment and Power Failure
38
39 Loss of electrical power to the operations building will not have any
40 -significant effect on operations, particularly those at the ERDF. Loss of
41 electrical power to the container decontamination building would result in an
42 operations slowdown or stoppage but would not present a safety problem.
43 A 500 kV emergency backup diesel generator will be available to provide backup
44 power to the operations building ventilation system and other critical items.
45 Backup, spare units wi-l be available for failod morh2nized equipment.
46
47
48 6.4.5 Personnel Protection Equipment
49
50 As a minimum, all personnel may be required to wear radiation protection
51 coveralls, gloves, and a cloth cap when working at the ERDF trench. Air
52 monitoring will be performed with constant air monitors and grab samplers.
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1- in addition, various types of respiratory devices will be available if
2 required. Personnel will be directed to use a particular type of respiratory
3 device, depending on the specific respiratory hazard that exists. Areas that
4 require respiratory protective equipment will be designated by barriers and
5 signs, and access will be controlled.
6
7 Available respiratory protection equipment will include the following:

9 * Airpacks
10
I FilIter masks- with a -graphite filter (for--removtng- particulates from
12 the respiratory stream)
13
14 * Face masks with cartridges that react with various chemical fumes
15 (used in special circumstances)
16
17 * Full-face masks, with hoses attached to a class D air supply, also
18 will be available when needed.
19
20 The use of all respirators will be in compliance with the most recent
21 verston of-the Industrtal Safety Manual, Volume 3, Respirator Manual
22 (WHC 1991c) or an equivalent onsite procedure. Adherence to this manual
23 ensures compliance with all applicable federal, state, and DOE regulations.
24

26 6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE WASTE
27
28 The following section describes prevention of reaction of ignitable,
29-- reactive,-and-incompatible waste.
30
31
32 6.5.1 Precautions to Prevent Ignition or Reaction of Ignitable or
33 Reactive Waste
34
35 Ignitable and reactive waste will not be accepted for placement in the
36 ERDF trench. Chapter 3.0 describes in detail the types of waste that can be
37 placed into the ERDF and waste acceptance criteria for the ERDF.
38
39
40 6.5.2 General Precautions for Handling Ignitable or Reactive Waste
41 and Mixing of Incompatible Waste
42
43 Ignitable, reactive, or incompatible waste will not be accepted for
44 placement in the EROF trench, except as detailed in Chapters 3.0 and 4.0.
45 Chapter 3.0 describes in detail the types of waste that can be placed into the
46 ERDF.
47
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Table 6-1. Chapter 6.0 Cross-Reference Tabl
([ ] - Denotes location of information in Ecology Part

e.
B checklist)

Washington State Federal
Specifically required CAM Rcgulat-iong**-- - CAMU regulatioris

ERDF outline chapter* y CAU regulation? 173-303 40 CFR

6.0 Procedures to Prevent Hazards [F]

6.1 Security [F-1 No--information is 646(5)(a)(i) and i 264.552(c)(1) & (2)
WAC 173-303-806(4)(a)(iv) provided in support of _ CAMN Criteria 1 & 2
WAC 173-303-310 CAMU criteria
40 CFR 270.14(b)(4)
40 CFR 264.14

6.2 Inspection Schedule [F-2] No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
WAC 173-303-806(4)(a)(v) provided in support of CAMU Criteria 1 & 2
WAC 173-303-320 CAMU criteria
WAC 173-303-665(4)(b)
40 CFR 264.15
40 CFR 270.14(b)(5)
40 CFR 264.303(b)

6.3 Waiver or Documentation of No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Preparedness and Prevention provided support of CAMU Criteria 1 & 2
Requirements [F-3 CAMU criteria
WAC 173-303-806(4)(a)(vi)
WAC 173-303-340(1)(a)-(d)
40 CFR 270.14(b)
40 Cr 24-3fl

6.4 Preventive Procedures, No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Structures and Equipment [F-4) provided in support of CAMU Criteria 1 & 2
WAC 173-303-806(4)(a)(viii) CAMU criteria
(A)-(E)
40 CFR 270.14(b)(8)

6.5- Preventin of -Reaction of No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
Ignitable, Reactive and provided in support of CAMU Criteria 1 & 2
Incompatible Waste IF-51 CAMU criteria
WAC 173-303-806(4)(a)(iv)
WAC 173-303-395(1)(a) - (c)
40 CFR 270.14(b)(9)
40 CFR 264.17(a) - (b)
40 CFR 264.176-177
40 CFR 264.198-199
40 CFR 264.229-230
40 CFR 264.281-282
40 CFR 264.312-313

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assumes that Washington State has received HSWA authority.
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Table 6-2. Inspection Schedule for the Environmental Restoration
Disposal Facility. (sheet 1 of 2)

Frequency Item Types of problems

Each workday Waste loading/unloading Check for spills, debris;
areas check for accessibility,

obstructions

Each workday Fences, gates, locks, Check for unsecured gates,
barrier separating fences, locks; missing
construction areas from damaged operational area
waste management areas barrier

Each workday Daily top of trench Check that clean
cover operational material

cbvers waste at end of
each day

Each workday Working face of trench Check that the waste
placed in trench is coated
with dust suppressant or
covered with clean soil at
the end of each day

Each workday Internal/external Check that systems are
communications devices operational
(telephones, public
address, and 2-way
radios)

Weekly Fences, gates, locks Check for corrosion,
damage

Weekly Warning signs Check for damage,
illegibility, absence of
signs

Weekly and after Run-on/run-off control Check for sediment
storms deterioration, damage clogging, check system for

potential malfunctions,
erosion

Weekly and after Leachate collection and Check that systems are
storms leak detection systems operational and have not

been tampered with; check
for signs of overflow at
leachate collection tanks;
check for the accumulation
of leachate in the sumps

Weekly and after ERDF trench Check for signs of
storms erosion, settling, or

subsidence

940612.0847
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Table 6-2. In-spec-tion Schedule-for the Environmental Restoration
Disposal Facility. (sheet 2 of 2)

940612.0847

Rev. 0
06/94

Frequency Item Types of problems

Weekly Waste haul roads in ERDF Check for soft spots,
area ruts, erosion, waste or

debris in road

Weekly- -- --Portable-lighting at Check that lighting is
ERDF and in trench - operational

Weekly Container-handling Check that equipment is
devices (wheeled operational and undamaged
h'ndlers, trailer
tippers)

Weekly HEPA filters in heavy Check that filters are
equipment used in trench operational, and not

clogged or spent

Weekly - Fire extinguishers Check that fire
(operations building and extinguishers are charged
trench heavy equipment) and undamaged

Weekly Fire alarm system Check that system is
operational and battery
backup at ERDF is provided

Weekly Respiratory protection Check for damage or
equipment inadequate supplies

Monthly Leachate collection Check for integrity and
Ssystem functionality
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1 7.0 CONTINGENCY PLAN
2

4 Once incorporated via permit modification or order, the ERDF will operate
5 under the Hanford Facility Contingency Plan (DOE-RL 1993g). Also, a ERDF
6_ Building EmergencyPlaniwill apply-tooperation of the ERDF and is indicated
7 in Appendix 7A. The provisions of these plans will be carried out immediately
8 whenever there is a fire, explosion or release of hazardous waste or hazardous
9- waste constituents from the ERDF that could threaten human health or the

10 environment. The plans will be implemented as described in Appendix 7A.
11 Table 7-1 is a regulatory cross-reference table.
12
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( [ ] - Den
Table 7-1. Chapter 7.0 Cross-Reference Table.
otes location of information in Ecology Part B checklist)

Washington State Federal
- Specifically required - CAJ4U Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

7.0 Contingency Plan No--information is 646(5)(a)(i) and (ii) 264.552(c) (1) & (2)
WAC 173-303-806(4)(a) provided in support of CAMU Criteria 1 & 2
WAC 173-303-350(2)(3)(4)(5) CAMU criteria
WAC 173-303-340(4) (Refer to Appendix TA)
WAC 173-303-360(1)(2)
40 CFR 270.14(b)(7)
40 CR 264.50-40 CFR 264.56
40 CFR 264.37

- -*- The sections-of- this apptication are-based-on-the Ecology-Part B-checklist. The referenced teyulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirefents that typically are incorporated in
these sections.

** Assumes that Washington State has received HSWA authority.
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8.0 PERSONNEL TRAINING
2
3
4 Appendix 8A outlines the training program that has been developed for the
5 Solid Waste Disposal Division (SWDD) waste management units, which will be
6 implemented for the ERDF. The ERDF will not be a RCRA TSD unit, but is
7 defined as a RCRA CAMU. Though not explicitly required for a CAMU in
8 40 CFR 264.552, the SWDD training program developed for SWDD TSD units will be
9__implemented-for-the ERDF because it supports the criteria determi nation and

10 performance standards of a CAMU. Table 8-1 is a regulatory cross-reference
11 table.
12
13 The training program ts designed to be compliant with all applicable
14 federal, state, and the DOE-RL training requirements. The training program
15 complies with requirements contained within WAC-173-303-330 an< 40 CFR 265.16
-16- for -the--development-of a written dangerous waste training program.
17 The training program is designed to prepare employees to manage and maintain
18 SWDD units in a safe, effective, efficient, and environmentally-sound manner.
19 In addition to preparing employees to manage and maintain SWDD units under
20 normal conditions, the training program ensures that employees are prepared to
21 respond in a prompt and effective manner should off-normal or emergency
22 conditions occur.
23
24 This training plan in Appendix 8A is divided into four sections. The
25 first part describes the RCRA training program, while the second describes the
26 non-RCRA programs which are closely related to the RCRA programs. The
2-7---remainting -sections -provide-addi-ti-onal -information -supplementi ng the RCRA
28 requirements. All parts are included in Appendix 8A. Because Appendix 8A is
29 part of a separate training manual, the page numbering, referencing, etc.
30 within the plan are not sequential.
31
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Table.
Part B checklist)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

8.0 Personnel Training [H] No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
WAG 173-03--806(4)(a-(vii) provided in suppor-t- of - - - CAMU Criteria 1 & 2
WAC 173-303-330(1)-(3) CAMU criteria
40 CFR 270.14(b)(12) (Refer to Appendix 8A)
40 CFR 264.16
40 CFR 264.16(a)(1)
40 CFR 264.16(d)(1)-(4)
40 CFR 264.16(e)

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assumes that Washington State has received HSWA authority.
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1 9.0 EXPOSURE INFORMATION REPORT
2
3
4 Under the WAC, the RCRA TSD units seeking to permit landfills or surface
5 impoundments must provide exposure information "on the potential for the
6 public to be exposed to hazardous waste or hazardous constituents through
7 releases related to the unit" (Ecology et al. 1994). Specifically,
8 information pertaining to potential releases, potential pathways, and the
9 potential magnitude and nature of human exposure to said releases must be

10 addressed within Part B dangerous waste permit application documentation.
11
12 As a CAMU, the ERDF will not be a RCRA TSD unit, and therefore is not
13 required to fulfill regulatory reporting requirements to provide exposure
14 information as stated in 40 CFR 270.10(j). However, CAMU decision criteria,
15 presented in 40 CFR 264.552(c) and WAC 173-303-656(5)(a) and discussed in
16 Chapter 15.0 of this CAMU application, states that "waste management
17 activities associated with the CAMU shall not create unacceptable risks to
18 humans or to the environment... (and) areas within the CAMU where waste remain
19 in place after closure of the CAMU shall be managed and contained as to
20 minimize future releases, to the extent practicable." To meet this criteria,
21 the potential for releases/release pathways and potential human risk must be
22 discussed, and in Chapter 15.0 of this application, CAMU evaluation criteria
23 addresses these concerns. Table 9-1 is a regulatory cross-reference
24 table.Exposure information for RCRA TSD units present within the boundary of
25 the ERDF will be provided in separate documentation.
26
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Table
([] - Denotes 1

9-1. Chapter 9.0 Cross-Reference Table.
ocation of information in Ecology Part B checklist)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

9.0 Exposure InformationReport Refer to Chapter 15 646(5)(a)(i) and (ii) 264.552(c)(1) & (2)
[Not in checklist] CAMU Criteria 1 & 2
40 CFR 270.10(j)

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assumes that Washington State has received HSWA authority.
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1 10.0 WASTE MINIMIZATION
2
3
-4 Jaste minimizatin-is-required.far A RCRA TSD facilities, as defined in
5 40 CFR 264.73(a) and 264.73(b)(9). Because the EROF CAMU will not be a RCRA
6 TSD facility, compliance with these requirements is not directly mandated for
7 CAMUs. However, the concept of waste minimization is inherent in the CAMU
8 regulations. The CAMU Decision Criteria No. 6 [40 CFR 264.552 (c)(6) and
9 WAC 173-303-646(5)(a)(vi)] indicates that means should be taken to "reduce the

10 ... volume... of wastes that remain in place after closure of the CAMU"
11 indicating that volume reduction/ minimization is a goal of CAMU operations.
12 Specific waste management activities to this end are discussed in Chapter 4.0
13 of this CAMU application, while decision criteria pertaining to this
14 requirement are discussed in Chapter 15.0, CAMU evaluation criteria.
15
16 Waste minimization will be implemented for ERDF support units, although
17 these units are not included as part of the CAMU application. Requirements
18 for these units will follow those outlined in 40 CFR 264.73(a) and
19 264.73(b)(9) as necessary. 40 CFR 264.73(a) states that the "owner or
20 operator must keep a written operating record at his facility."
21 40 CFR 264.73(b)(9) states:
22
23 "a certification by the permittee no less often than annually, that
24 the permittee has a program in place to reduce the volume and
25 toxicity of hazardous waste that he generates to the degree
26 determined by the permittee to be economically practicable; and the
27 proposed method of treatment, storage, or disposal is that
28 practicable method currently available to the permittee which
29 minimizes the present and future threat to human health and the
30 environment".
31
32 A certification that the ERDF support units have a waste minimization
33 program in place will be entered, annually, into the ERDF operating record
34 (Chapter 12.0). Table 10-1 is a regulatory cross-reference table.
35
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Table 10-1. Chapter 10.0 Cross-Reference Table.
([ ] - Denotes location of Information in WAC Part B checklist)

ERDF Outline Chapter*
Specifically Required
by CAMU Regulation?

State of Washington
CAMU Regulations**

173-303

Federal
CAMU Regulations

40 CFR

10.0 Waste Minimization Plan No N/A under 646 N/A under 264.552
[Not in WAC checklist] I I

40-CFR 264.73(b)(9) - - - - --

* The sections of this application are based on the WAC Part B Checklist. The referenced regulations, both state
(WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that are typically incorporated in these
sections.

** Assunes that the State of Washington has received HSWA authority.
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1 11.0 CLOSURE AND POSTCLOSURE
2
3
4 This chapter describes the planned activities and performance standards
5 for the closure and postclosure of the ERDF trench. The plan demonstrates
6 that the performance standards for CAMU closure and postclosure presented in
7 40 CFR 264.552 and WAC 173-303-646 will be met. Because there is no guidance
8 for a CAMU closure and postclosure plan, the ERDF closure and postclosure plan
9 has been formatted to assist reviewers who are familiar with the RCRA

10 application format in locating specific types of information. However, it
11 must be noted that under the 40 CFR 264.552 and WAC 173-303-646 CAMU
12 regulations, the ERDF is not considered a land disposal unit or considered a
1-3- unit-subject-to-MTRs;--As-a-result; the ERDF is not subject to the closure and
-14 postclosure requirements of 40 CFR 264 Subpart G and WAC 173-303-806
15 (4)(a)(xiii) and 610 (Table 11-1). The closure and postclosure of the ERDF
16 trench will meet the applicable requirements of TSCA (40 CFR 761) if
17 remediation waste with PCB concentrations above 50 parts per million are
18 placed in the ERDF trench.
19
20 To demonstrate that the CAMU closure performance standards will be met,
21 ERDF-specific plans must be developed. To demonstrate that the ERDF will meet
22 the CAMU closure performance standards, this ERDF closure and postclosure plan
23 has drawn upon the technical requirements for closure and postclosure of
24 hazardous/dangerous waste land disposal units because these requirements
25 represent a conservative approach to closure and postclosure.
26
27 Although a conservative final cover (equivalent to the current standard
28 RCRA land disposal unit final cover) has been proposed for the ERDF, it must
29 be noted that research is being conducted to determine if there are alternate
30 final cover designs that may be more appropriate for use on the Hanford
31 Facility; A request to modify the final cover design may occur before final
32 closure of the ERDF if an alternative design is developed that meets the CAMU
33 closure performance standards,- and the-alternative designis reviewd and
34 approved by the appropriate regulatory agencies.
35
36 This ERDF closure plan presents a preliminary design and construction
37 plan for the ERDF trench final cover. Development of a detailed design for
38 the ERDF trench final cover is scheduled to be completed at least 180 days
39 before the planned start of construction of the final cover. A detailed
40 engineering design report describing the final cover design and specifications
41 will be prepared and submitted to the appropriate regulatory agencies for
42 approval after the definitive design of the ERDF trench is complete.
43 The detailed final cover design will support the CAMU decision criteria by
44 ensuring that the final cover meets the closure performance standards for a
45 CAMU as presented in 40 CFR 264.552 and WAC 173-303-646. A detailed final
46 cover installation plan and a CQA plan also will be prepared and submitted for
47 regulatory review and approval at least 180 days before construction of the
48 ERDF trench final cover.
49
50 This closure plan is based on information from the following sources:
51 the- concptta--design--raport (DOE-RL 1994a) and the LLBG dangerous waste
52 permit application (DOE-RL 1989). The following EPA publications regarding
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1 design, construction, and closure of hazardous waste land disposal units also
2 were used to create this plan: Design, Construction and Maintenance of Cover
3 Systems for Hazardous Waste, An Engineering Guidance Document (EPA 1987a);
4 Guide to Technical Resources for the Design of Land Disposal Facilities
5 (EPA 1988); Requirements for Hazardous Waste Landfill Design, Construction and
6 Closure (EPA 1989b); Quality Assurance and Quality Control For Waste
7 Containment Facilities (EPA 1993); Design and Construction of RCRA/CERCLA
8-Final Covers (EPA 1991a);- and Construction-Quai-ty Assurance- for Hazardous
9 Waste Disposal Facilities (EPA 1986a).
10
11
12 11.1 CLOSURE PLANS FOR CONTAINERS, TANK SYSTEMS, WASTE PILES, SURFACE
13 IMPOUNDMENTS, INCINERATORS, LAND TREATMENT, LANDFILLS AND
14 MISCELLANEOUS UNITS
15
16 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
17 specifically under the regulations defining the expanded CAMU concept
la 1[40 CER 264552(a)(1) and-(2) and WAC 173-3f3-646(4)(b) and (c)], a CAMU is
19 not considered a land disposal unit or considered a unit subject to the MTRs.
20 Therefore, the specific requirements for closure plans for containers, tank
21 systems, waste piles, surface impoundments, incinerators, land treatment,
22- landfills and Miscellaneous units do not apply to closure of the ERUF trench.
23 Instead, the ERDF trench will comply with the closure requirements of
24 40- CFR 264,1552(e)(4) and4wAC 173- 2 -64AC ) (Cction 11.10).
25
26 The nonland-based ERDF support units described in Chapter 4.0,
27 Section 4.14, that are physically located within the proposed CAMU, will
28 maintain their separate regulatory identity. Information regarding applicable
29 permitting and closure requirements for these support units will be submitted
30- to the appropriate regulatory authorities -i-n--a -separate document(s).
31

33 11.2 _POSTCLOSURE/CONTINGENT POSTCLOSURE PLANS FOR TANK SYSTEMS,
34 WASTE PILES, SURFACE IMPOUNDMENTS, LAND TREATMENT, LANDFILLS
35 AND MISCELLANEOUS UNITS
36
37 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
38 specifically under the regulations defining the expanded CAMU concept
39 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
40 not considered a land-disposal unit or considered a unit subject to the MTRs.
41 Therefore, the specific requirements for postclosure and contingent
42 postclosure_ plans for landfills do not apply to postclosure of the ERDF
43 trench. Instead, the ERDF trench will comply with the postclosure
44 -requirements of 40 CFR -264.552(e)(4) and -WAG-173-303-646(5)- (Section 11.10).
45
46 Again, the nonland-based ERDF support units described in Chapter 4.0,
47 Section 4.14, that are physically located within the proposed CAMU, will
48 maintain their separate regulatory identity. Information regarding applicable
49 permitting and postclosure requirements for these support units will be
50 submitted to the appropriate regulatory authorities in a separate document(s),
51 as necessary.
52
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1
2 11.3 NOTICES REQUIRED FOR DISPOSAL FACILITIES
3
4 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
5 specifically under the regulations defining the expanded CAMU concept
6 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
7 not considered a land disposal unit or considered a unit subject to the MTRs.
8 Therefore, the specific notification requirements for closure and postclosure
9 of hazardous/dangerous waste disposal facilities do not apply to closure of

10 the ERDF. Instead, the ERDF trench will comply with the closure and
11 postclosure requirements of 40 CFR 264.552(e)(4) and WAC 173-303-646(5) as
12 shown in Sections 11.10 and 11.11 of this document. Descriptions of the types
13 of notices and certifications that will be submitted at the time of final
14 closure of the ERDF trench are provided in Sections 11.10.9, 11.10.10,
15 and 11.12.
16
17 The nonland-based ERDF support units described in Chapter 4.0,
18 Section 4.14, that are physically located within the proposed CAMU, will
19 maintain their separate regulatory identity. Information regarding applicable
20 permitting and closure notices for these support units will be submitted to
21 the appropriate regulatory authorities in a separate document(s), as
22 necessary.
23
24
25 11.4 CERTIFICATION OF COMPLETION OF POSTCLOSURE CARE
26
27 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
28 specifically under the regulations defining the expanded CAMU concept
29 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
30 not considered-a land disposal unit or considered a init subject to the-MTRs.
31 Therefore, the specific requirements for postclosure certifications applicable
32 to land disposal units do not apply to the ERDF trench. Instead, the ERDF
33 trench will comply with the postclosure requirements of 40 CFR 264.552(e)(4)
34 and WAC 173-303-646(5) as shown in Sections 11.10 and 11.11 of this document.
35 Descriptions of the types of notices and certifications that will be submitted
36 at the time of completion of postclosure activities at the ERDF are provided
37 in Section 11.12.
38
39 The nonland-based ERDF support units described in Chapter 4.0,
40 Section A 14 that are physically located within the proposed CAMU, will
41 maintain their separate regulatory identity. Information regarding applicable
42 permitting and closure notices for these support units will be submitted to
4o tliaippropriate rglatoryatnriiie 'n_ a-separate document(s), as
44 necessary.
45
46
47 11.5 CLOSURE COST ESTIMATE
48
49 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
50 specifically under the regulations defining the expanded CAMU concept
Si [4U CFR £04.' 2(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)] a CAMU is not
52 considered a land disposal unit or considered a unit subject to the MTRs.
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1 Therefore, the requirement for a closure cost estimate applicable to land
2 disposal units does not apply to closure of the ERDF Trench. However, the
3 DOE-RL has agreed to provide projections of the anticipated cost for closure
4 of the ERDF on an annual basis in a separate report. Submittal of this report
5 to the appropriate regulatory authority will take place on October 30 of each
6 year, starting with the year after the issuance of the initial Hanford
7 Facility Permit.
8
9 The nonland-based ERDF support units described in Chapter 4.0,

10 Section 4.14, that are physically located within the proposed CAMU, will
11 maintain their separate regulatory identity. Information regarding applicable
12 permitting and closure cost estimates requirements for these support units
13 will be submitted to the appropriate regulatory authorities in a separate
1 d 6,ocuments), as necessary.
15
16
17 11.6 FINANCIAL ASSURANCE MECHANISM FOR CLOSURE
18
19 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
20 specifically under the regulations defining the expanded CAMU concept
21 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
22 not considered a land disposal unit or considered a unit subject to the MTRs.
23 Therefore, the requirement for a financial assurance mechanism applicable to
24 land disposal units for closure does not apply to closure of the ERDF trench.
25
26 The nonland-based ERDF support units described in Chapter 4.0,
27 Section 4.14, that are physically located within the proposed CAMU, will
) 0 maintain their separate regulatory identity. Information regarding applicable
29 permitting and financial assurance requirements for these support units will
30-- be--submitted to-the- appropriute--gtoiry- authori ties in a separate
31 document(s), as necessary.
32
33
34 11.7 POSTCLOSURE COST ESTIMATE
35
36 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
37 specifically under the regulations defining the expanded CAMU concept
38 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
39 not considered a land disposal unit or considered a unit subject to the MTRs.
40 Therefore, the requirement for a postclosure cost estimate applicable to land
41 disposal units does not apply to the ERDF trench. However, the DOE-RL has
42- agreed to provide projections -of the-anticipated cost for postclosure of- the
43 ERDF trench on an annual basis in a separate report. Submittal of this report
44 to the appropriate regulatory agency will take place on October 30 of each
45 year, starting with the year after the issuance of the initial Hanford
46 Facility Permit.
47
48 The nonland-based ERDF support units described in Chapter 4.0,
49 Section 4.14, that are physically located within the proposed CAMU, will
50 maintain their separate regulatory identity. Information regarding applicable
51 permitting and postclosure cost estimates requirements for these support units
52 will be submitted in a separate document(s), as necessary.
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1
2 A1.B FINANCIAL-ASSURANrF MFCWANITSM FAR PflSTrInAVIRF CARE
3
4 Under the 40 CFR 260.10 definitions and the 40 CFR 264.552 and
5 WAC 173-303-646 CAMU regulations, specifically under the regulations defining
6 the expanded CAMU concept [40 CFR 264.552(a)(1) and (2) and
7 WAC 173-303-646(4)(b) and (c)], a CAMU is not considered a land disposal unit
8 or considered a unit subject to the MTRs. Therefore, the requirement for a
9 financial assurance mechanism for postclosure care applicable to land disposal

10 units does not apply to the ERDF trench.
11
12 The-nonland-based EROF support units described in Chapter 4.0,
13 Section 4.14, that are physically located within the proposed CAMU, will
14 maintain their separate regulatory identity. Information regarding applicable
15 permitting and postclosure financial assurance requirements for these support
16 units will be submitted to the appropriate regulatory authorities in a
17 separate document(s), as necessary.

19
20 11.9 LIABILITY REQUIREMENTS
21
22 Under the 40 CFR 260.10 definitions and the 40 CFR 264.552 and
23 WAC 173-303-646 CAMU regulations, specifically under the regulations defining
24 the expanded CAMU concept [40 CFR 264.552(a)(1) and (2) and
25 WAC 173-303-646(4)(b) and (c)], a CAMU is not considered a land disposal unit
26 or considered a unit subject to the MTRs. Therefore, the liability
27 renuirement-s-applicable to land disposal units do not apply to the ERDF
28 trench.
29
30- - The ronland-based ERDF support units described in Chapter 4.0,
31 Section 4.14, that are physically located within the proposed CAMU, will
32 maintain their separate regulatory identity. Information regarding applicable
33 permitting and liability requirements for these support units will be
34 submitted to the appropriate regulatory authorities in a separate document(s),
35 as necessary.
36
37
38 11.10 CLOSURE PLAN FOR ENVIRONMENTAL RESTORATION DISPOSAL FACILITY TRENCH
39
40 The EROF will manage remediation waste that could contain both a
41 hazardous/dangerous waste component and a radioactive component. This closure
42 Dlan has beendeveloped to close the ERDF trench in a manner that meets the
43 40 CFR 264.552(e)(4) and WAC 173-303-646(5) CAMU closure performance standards
44 described in the following sections. Because the ERDF also will manage waste
45 with a radioactive component, closure of the unit also will be responsive to
46 directives of the DOE concerning radioactive waste, particularly applicable
47 DOE Orders. The licensing requirements of the U.S. Nuclear Regulatory
48 Commission for land disposal of radioactive waste generally are not applicable
49 to the activities.
50
51
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1 11.10.1 Closure Performance Standard
2
3 - The 40 CFR 264.552(e)(4)(i) CAMU closure performance standards state that
4 "Closure of Corrective Action Management Units shall:
5
6 0 Minimize the need for further maintenance
7
8 0 Control, minimize, or eliminate, to the extent necessary to protect
9 human health and the environment, for areas where waste remain in

10 place, postclosure escape of hazardous waste, hazardous constituents,
11 leachate, contaminated run-off, or hazardous waste decomposition
12 products to the ground, to surface waters, or to the atmosphere,"
13
14 The WAC 173-303-646(5)(b)(iv) (closure) and 646(5)(d) (postclosure) of a
15 CAMU include essentially the same performance standards for dangerous waste
16 and dangerous waste components.
17
18 In addition, the final closure of the ERDF will meet the following waste
19 management performance objectives of the DOE Order 5820.2A, Radioactive Waste
20 Management:
21
22 a "Protect public health and safety in accordance with standards
23 specified in applicable DOE Orders
24
25 - Ensure that the external effective equivalent dose is less than
26 25 millirem per year to any member of the public from exposure to
27 radioactive materials that might be released from the waste into
28 surface water, groundwater, soils, plants, and animals
29
30 - Ensure that the committed effective dose equivalents received by
31 individuals who inadvertently might intrude into the facility after
32 the loss of active institutional control (100 years) will not exceed
33 100 millirem per year for continuous exposure and 500 millirem for a
34 single acute exposure
35
36 * Protect groundwater resources, consistent with federal, state, and
37 local requirements."
38
39 Final compliance with the DOE waste management performance objectives is
40 not a requirement for this CAMU application and will not be demonstrated here.
41 Compliance of the closure system presented in this application with the
42 objectives of the radiological performance standards will be evaluated before
43 construction of the final cover. If the proposed cover does not meet the
44 objectives, an-enhanced cover design will be developed and proposed in an
45 amended closure plan that will-be submitted to-the appropriate regulatory
46 authorities for review and approval.
47
48 It is the intent of this chapter to demonstrate that the CAMU closure
49 performance standards will be met through the use of physical and
50 institutional controls. The remediation waste remaining in the ERDF trench at
51 closure will be isolated from precipitation, erosion, and human and animal
52 intrusion through the use of a final cover, fencing, warning signs,
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1 surveillance, and maintenance. Because specific guidance is notavailable for
2 closure and postclosure of CAMUs, conservative designs (equivalent to the
3 current requirements for RCRA land disposal units) have been proposed for the
4 ERDF trench.
5
6 Because remediation waste to be placed in the ERDF trench will be
7 generated over a relatively long period, the construction of the final cover
8 may occur incrementally, rather than waiting until the entire trench is filled
9 to place the final cover. As described in Section 11.10.2, the final cover

10 may be constructed after a specified number of trench leachate collection
11 cells are filled and graded. Incremental placement of the final cover will
12 ensure ongoing protection of human health and the environment.
13
14 Although a conservative final cover (equivalent to the current standard
15 RCRA land disposal unit final cover) has been proposed for the ERDF, it must
16 be noted that research is being conducted to determine if there are alternate
17 final cover designs that may be more appropriate for use on the Hanford
18 Facility. A request to modify the final cover design may occur before final
19 closure of the ERDF if an alternative design is developed that meets the CAMU
20 closure performance standards, and the alternative design is reviewed and
21 approved by the appropriate regulatory agencies.
22
23 Liquid migration through the final cover will be minimized by the use of
24 a multilayer design (Figure 11-1). The lowest layer is a low-permeability
25 layer consisting of a composite of a low-permeability soil layer in direct
26 contact with a low-permeability geomembrane. The final cover will be designed
27 to have a hydraulic conductivity of less than or equal to that of the trench
28 liner system described in Chapter 4.0. The waste materials will be stabilized
29 as required through compaction and void space filling to provide a stable
30 foundation for the cover.
31
32 Prevention -of liquid mi-grati-on -will be -enhanced by the use of a
33 high-permeability drainage layer above the geomembrane that will intercept
34 infil-trated water and rapidly drain the water off of the cap. This will
35 minimize the hydraulic head on the geomembrane and the time that infiltrated
36 water is in contact with low-permeability layer. The drainage layer also is
37 expected to serve as a partial capillary barrier under the arid conditions on
38 the Hanford Facility. A geosynthetic or granular filter layer will be placed
39 above the drainage layer to prevent clogging of the drainage layer by the
40 overlying surface soil layer.
41
42 The upper/surface soil layer will consist of soil with sufficient
43 thickness to afford frost protection and a grain size distribution that will
44 enhance moisture retention in the shallow root zone of the perennial grasses
45 where moisture will be available for evapotranspiration.
46
47 Maintenance needs will be minimized through the use of low-cover slope
48 angles and shallow-rooted perennial grasses. The grasses are expected to
49 reduce liquid migration through the final cover and help stabilize the slopes
50 against erosion. A maximum slope of 3 percent will be used to ensure adequate
51 liquid run-off while minimizing surface erosion. The low-slope angles and
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1 revegetation also will minimize the visual impact of the final cover and
2 return the land to the general appearance and use of the surrounding desert.
3
4 11.10.1.1 Removal or Decontamination Standard. At the time of final closure
5 of the ERDF, decontamination of the equipment and structures used during the
6 placement of waste in the ERDF trench will be performed following standard
7 onsite procedures to ensure worker safety and prevent cross-contamination.
8 The disposition of equipment and structures that cannot be decontaminated to
9 Hanford Facility operational standards will depend on whether or not the

10 material is determined to be remediation waste. If the material is designated
11 as remediation waste, it will be placed within the ERDF trench. If the
12 material is not remediation waste, the disposition of the material will be in
13 accordance with appropriate regulatory requirements.
14
15 If areas of soil contamination are discovered during the closure of
16 structures used during operation of the ERDF, the contaminated soil will be
17 removed to cleanup levels that are calculated using residential exposure
18 assumptions according to the Washington State Model Toxics Control Act of 1990
19 (WAC 173-340), or other appropriate levels available at the time of closure.
20 The appropriate regulatory authority will be contacted to determine whether
21 the contaminated soil can be designated as remediation waste. If the
22 contaminated soil is considered remediation waste, the soil will be placed in
23- -the ERDF trench. If the soil -is-not remediation waste, -the disposition of the
24 soil will be in accordance with appropriate regulatory requirements in effect
25 at the time of closure.
26
27 11.10.1.2 Contaminant Transport Modeling Results. Various cover and unit
28 designs have been modeled to identify chemical and radiological contaminants
29 at the ERDF that potentially might pose risk to human health and the
30 environment. The modeling was conducted as part of the RI/FS for the ERDF
31 (the relationship between RCRA and CERCLA at the ERDF is discussed in
32 Chapter 1.0). One of the designs evaluated included the use of a RCRA-
33 compliant double liner system as described in Chapter 4.0, and the use of a
34 final cover that was very similar to design of the final cover proposed in
35-- this--cthaptr-. -The- final cover used in modeling that was most similar to the
36 proposed final cover was called a 'modified RCRA barrier' in which a standard
37 RCRA barrier was modified to suit the arid conditions on the Hanford Facility
38 while maintaining the same overall low-hydraulic conductivity. The
39 modifications include replacing the geomembrane portion of the
40 low-permeabi--i-ty layer with an asphalt layer. Other modifications included
41 expansion of the typical single component drainage layer to a multiple layer
42 drainage system designed to form a capillary break, and the use of an
43 admixture of gravel in a silt matrix to form the top layer to maximize
44 evapotranspiration and minimize infiltration in the Hanford Facility-specific
45 climatic conditions.
46
47 The results of the modeling indicated that this combination exhibited
48 'high long-term performance' and that the design is highly protective of human
49 health and the environment. The modeling results indicate that the use of a
50 double-liner system and a modified RCRA final cover substantially will reduce
51 the possibility that the waste or leachate will enter the soil column and
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1 groundwater. The RI/FS modeling also has shown that, given this design, the
2 potential for releases to occur that impact groundwater quality is minimal.
3
4
5 11.10.2 Partial Closure Activities
6
7 "Partial closure is defined in 40 CFR 260.10 and WAC 173-303-040 as
8 closure of one (or more) units at a facility where other hazardous/dangerous
9 waste management units will- corntinue-to operate." In this sense, partial

10 - c--osure--of--he-ERDF-will- not--occur, but when final closure of the ERDF trench
11 occurs, it may constitute partial closure of the Hanford Facility because
12 other hazardous/dangerous waste management units may remain open. Part of the
13 filled trench will be covered periodically with the final cover, but the EROF
14 trench will not be closed until completion of the corrective/remedial actions
15 at the remediation sites that require the trench for placement of remediation
16 waste. It must be pointed out that the RCRA-regulated support units may close
17 before complete final closure of the ERDF trench. However, the discussion in
18 this section focuses on closure of the ERDF trench within the context of
19 closure of the Hanford Facility as a whole.
20
21 It is probable that the environmental restoration of the Hanford Facility
22 remedi-atian -sites- will--take- i-n excess of -20-years and it is planned that the
23 ERDF trench will remain in operation during the entire remediation process.
24 Current plans call for the final cover to be constructed on an incremental
25 basis to ensure- protection --of human hlth and the environment by hel ping
26 control, minimize, or eliminate the escape of hazardous/dangerous waste,
27 hazardous/dangerous constituents, leachate, contaminated run-off, or
28 hazardous/dangerous waste decomposition products prior to final closure of the
29 ERDF.
30
31 Before the incremental placement of the final cover, a final interim
32 cover will be placed on the ERDF trench to minimize the release of
33 hazardous/dangerous waste or hazardous/dangerous constituents until the final
34 cover is constructed. The final interim cover will consist of the interim
35 cover-combined with a-low-permeability layer. As portions of the trench reach
36 final capacity, the upper surface of the waste will be covered with an interim
37 cover, that will be a 0.6-meter- (2-foot-) thick layer of clean native soil.
38 This interim cover will prevent wind dispersion of the waste. Because of the
39 --rate of filling of the trench, it is expected that placement of the interim
40 cover will be conducted on a nearly daily basis.
41
42 To further minimize erosion of the upper interim cover and help reduce
43 leachate generation within the waste that has been placed in the trench, a
44 low-permeability layer will be placed on top of the interim cover annually.
45 The design of this low-permeability layer is discussed in Chapter 4.0,
46 Sections 4.12.9.2, and Section 11.10.5.2.2.1. The combination of interim
47 cover and the low-permeability layer constitutes the final interim cover,
48 which must not be confused with the final cover discussed in the following and
49 in Section 11.10.5.2.
50
51 The date of final closure of the ERDF trench cannot be stated because the
52 total amount of remediation that will be required on the Hanford Facility has
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1 not been completely determined. However, the estimated date of final closure
2 of the ERDF trench is sometime after the year 2020. If, for unforeseen
3 reasons, authorization to continue operation until that time is not granted,
4 final rlncaire will lrrIIr arliar.
5
6 The maximum extent of operations that will be unclosed during the active
7 life of the ERDF trench will be an area approximately 433 meters (1,420 feet),
8 which is the width of the trench, by 912 meters (3,000 feet) long.
9 The 433 meter by 912 meter area (1,420 feet by 3,000 feet) is the approximate
10 area covered by 12 cells/individual leachate collection areas. Although the
11 ERDF trench will be a single continuous trench, the floor of the trench will
12 be divided into leachate collection cells that are approximately 152 meters
13 (500 feet) square. The use of leachate collection cells is required to limit
14 the amount of leachate resulting from precipitation events and allow the
15 construction of the trench to be conducted in phases. Initially, a small
16 number of cells will be excavated, lined, and filled. Additional cells will
17 be excavated and lined as additional remediation waste is generated. The
18 estimate of maximum extent of unclosed operations is based on having
19 10 leachate collection cells at final grade and ready to receive the final
20 cover, with two leachate collection cells still open and receiving waste.
21 Figure 11-2 shows the leachate collection cells and the incremental placement
22 of the final cover.
23
24 -The final cover will be constructed after 10 individual leachate
25 collection cells of the trench have reached final grade and enough area of the
26 next leachate collection cells have been filled to allow construction of the
27 final- cover to proceed without interfering with waste placement operations
28 (refer to Figure 11-2). The 10 cell increment for construction of the final
29 cover was chosen because this represents approximately one-third of the
30 conceptual design length of the trench. This increment will allow for early
31 protection of human health and the environment while having only three seam
32 areas where older liner components must be joined to new components.
33 The seams where previously installed liners meet new liner materials might
34 -provide _p-otential weak zones in the final cover.-_ A detailed final cover
35 installation plan and a cover CQA plan will be prepared and will define the
36 procedures required to connect the new final cover components to the existing
37 final cover components without creating a weak zone in the liner. These plans
38 will be submitted to the appropriate regulatory authorities for review and
39 approval at least 180 days before construction of the ERDF trench final cover.
40
41 It is anticipated that the exposed edges of the incrementally constructed
42 final cover will be covered with a protective soil layer, that also will
43 create a berm to prevent run-off over the edge of the final cover.
44 The protective soil layer will be removed before adding a new section of final
45 cover. The soil components of the cover could be joined by creating steps in
46 the older portion of the cover material. The top of the steps can be
47- roughened before placing and compacting the new cover soil material. Seams in
48 the synthetic cover materials can be overlapped or seamed at varying intervals
49 from the underlying seam locations to ensure that all of the synthetic
50 material seams are not along one vertical plane.
51
52
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1 11.10.3 Maximum Waste Inventory
2
3 The final total volume of waste to be placed in the ERDF trench cannot be
4 determined precisely because the total volume of remediation waste that will
5 be generated is not known. However, the ERDF trench has been designed to
6 accept an estimated total maximum waste inventory of up to 21.4 million cubic
7 meters (28 million cubic yards). It is anticipated the waste placed in the
8 ERDF trench will be generated over a period in excess of 20 years. The
9 anticipated maximum annual volume of waste to be placed in the ERDF is

10 1,758,500 cubic meters (2,300,000 cubic yards) (DOE-RL 1994a). However, the
11 annual waste volumes can be expected to vary significantly from this maximum
12 quantity based on the extent of remediation activities in any given year.
13
14
15 11.10.4 Inventory Removal, Disposal or Decontamination of Equipment,
16 Structures and Soils
17
18 Placement of waste in the ERDF trench will involve the use of structures
19 and numerous pieces of equipment. At the time of closure, all equipment and
20 structures used during operation and closure of the ERDF will be
21 decontaminated to ensure that direct contact will not pose a threat to human
22 health or the environment. Decontamination of equipment and structures will
23 be conducted in accordance with standard Hanford Facility procedures. Routine
24 decontainatio-nerall Will ---------- mplished by one of the following
25 methods:
26
27 0 Washing items in nonphosphate detergent and tap water
28 * Rinsing or washing down three times with tap water
29 * Wiping with nonflammable, nontoxic cleaning solution.
in

31 A decontamination building and an outdoor washpad will be used during
32 operation of the ERDF (refer to Chapter 4.0, Section 4.14). It is anticipated
33 that these structures will be available during closure of the ERDF.
34
35 The disposition of equipment and structures such as those associated with
36 ERDF support units that cannot be decontaminated to Hanford Facility
37 operational standards will depend on whether or not the material is determined
38 to be remediation waste. If the material is designated as remediation waste,
39 it will be placed within the ERDF trench. If the material is not remediation
40 waste, the disposition of the will be in accordance with appropriate
41 regula;tory requirements.

43 The detailed procedures for confirming decontamination of the equipment
44 and structures to Hanford Facility operational standards will be developed
45 during preparation of the final trench cover installation plan. The detailed
46 procedures will be provided to the appropriate regulatory agencies for review
47 and approval at least 180 days before implementation.
48
49 A health and safety plan will be prepared for the closure of the ERDF,
50 and provided before initiation of ERDF closure. The closure of the ERDF and
51 the decontamination or removal and disposal of equipment, structures, and/or
52 soils will be conducted in accordance with the DOE Order 5480.1B,
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1 DOE Order 5480.3, and the Occupational Safety and Health Administration
2 hazardous waste operations and emergency response regulations
3 (29 CFR 1910.120).
4
5
6 11.10.5 Procedures for Closing the Environmental Restoration
7 Disposal Facility Trench
a
9 Procedures for closing the ERDF trench are discussed in the following

11
12 11.10.5.1 Disposal Impoundments. The operation of the ERDF does not involve
13 the use of disposal impoundments. Therefore, the requirements of this section
14 are not relevant to the ERDF.
15
16 1-1-10.5.2 --Env-ronmental--Res-toration Disposal Facility Trench Cover Design.
17 To satisfy the CAMU closure performance standards of 40 CFR 264.552(4) and
18 WAC 173-303-646(5), the trench will be equipped with a final cover. Although
19 the CAMU regulations do not specify the type of cover required, the CAMU
20 closure performance standards are very similar to those for a
21 hazardous/dangerous--waste land disposal unit -As a -result, the-EROF trench
22 final cover design has drawn upon the technical requirements for final covers
23 for hazardous/dangerous waste land disposal units because these requirements
24 represent a conservative approach to closure and postclosure.
25
26 Although a conservative final cover (equivalent to the current standard
27 RCRA land disposal unit final cover) has been proposed for the ERDF, it must
28 be noted that research is being conducted to determine if there are alternate
29 final cover designs that may be more appropriate for use at the Hanford
30 Facility. A request to modify the final cover design may occur before final
31 closure of the ERDF if an alternative design is developed that meets the CAMU
32 closure performance standards, and the alternative design is reviewed and
33 approved by the appropriate regulatory agencies.
34
35 The conceptual design for the ERDF trench final cover proposed in this
36 chapter was-determined-from EPA-guidance for the design, construction and
37 closure of hazardous/dangerous waste disposal units. The final cover design
38 is conceptual because detailed design data for the trench itself will not be
39 available until completion of the ERDF trench definitive design. A detailed
40 engineering design report describing the final cover design and providing
41 engineering support calculations will be prepared and submitted to the
42 appropriate regulatory agencies for approval after completion of the
43 definitive design of the ERDF trench. This will be accomplished at least
44 180 days before the planned start of construction of the final cover.
45 The detailed final cover desiqn will be prepared in accordance with the most
46 current technical documents (Section 11.0).
47
48 A detailed final cover installation plan and a CQA plan also will be
49 prepared and submitted for regulatory review at least 180 days before
50 construction of the ERDF trench final cover. The cover installation and CQA
51 plans will be prepared in accordance with the technical guidance documents
52 (i.e., EPA 1993; and EPA 1986a).
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1 11.10.5.2.1 General Description. The trench final cover will be a
2 multilayer system consisting of soil and geosynthetic materials. Each layer
3 will perform a different function that, when combined, results in the
4 minimization of infiltration of liquids into the waste while also minimizing
5 the need for long-term maintenance. A generalized cross-section of the
6 proposed final cover is shown in Figure 11-1. The main layers of the final
7 cover will include the following:
8
9 - A surface soil layer designed to promote water storage to provide a

10 suitable medium for vegetation growth, that will reduce erosion and
11 increase evapotranspiration
12
13 0 A sandy soil drainage layer below the surface soil layer designed to
14 collect precipitation that percolates through the surface soil
15
16 0 A geosynthetic or granular filter layer placed above the drainage
17 layer to prevent clogging of the drainage layer by the overlying
18 surface soil layer
19
20 o -A low-permeability layer consisting of a composite geomembrane/
21 low-permeability soil layer designed to prevent moisture from reaching
22 the waste.
23
24 The final cover will be sloped at a grade of 3 percent to facilitate
25 drainage without causing excessive erosion. Precipitation that percolates
26 through the surface soil layer into the drainage layer will flow laterally
27 down the slope to a perimeter subsurface drainage system. The subsurface
28 drainage system will have a perforated pipe that extends around the perimeter
29 (toe) of the final cover to collect run-off from the drainage layer and convey
30 it away from the ERDF trench. Surface water run-off from the final closure
31 cover will be collected and discharge via surface drainage ditches.
32 The surface drainage ditch flow directions and discharge areas shown on
33 Figure 11-2 are conceptual. A surface water management plan that will include
34 detailed run-off analysis, p-ipe/di-tch sizing and grade, and identification of
35 appropriate discharge areas will be prepared as part of a detailed final cover
36 design.
37
38 As discussed in Section 11.10.2, the ERDF trench will be equipped with an
39 interim cover during operation. The final interim cover will consist of an
40 upper interim cover layer and a low-permeability layer. The purpose of the
41 interim cover is to reduce leachate generation and wind dispersal of waste
42 before placement of the final cover. Because the upper interim cover of the
43 final interim cover will be constructed of material that will not meet the
44 requirements of a low-permeability soil layer (Section 11.10.5.2.2.3), the
45 final interim cover cannot take the place of the low-permeability layer of the
46 -final cover. As a result, all of the layers of the final cover will be
47 constructed above the final interim cover.
48
49 The riser pipes for the leachate collection and removal systems will
50 penetrate the final cover to allow for leachate monitoring and removal during
51 the postclosure period. Penetrations through those final cover components
52 that comprise the moisture barrier will be accomplished without compromising
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1 the effectiveness of the cover. Access to the riser pipes for monitoring,
2 maintenance, and leachate removal will be provided by roadways designed to
3 prevent damage to the cover. Penetration and roadway details will be
4 developed as part of the detailed final cover design process.
5
6 11.10.5.2.2 Cover Components. As described previously, the final cover
7 will consist of several layers that will be constructed on top of the final
-8 -interim-cover- -The-foflowing-sections-present the general purpose,
9 description, and construction of each component. Material specifications,

10 construction procedures, and quality assurance and quality control will be
11 described in the detailed final cover design, and in the cover installation
12 and CQA plans.
13
14 11.10.5.2.2.1 Waste, Operational Cover, and Interim Cover Placement.
15 Although the placement of the waste and the construction of the final interim
16 cover are not part of the final cover, the proper placement and construction
17 of these layers is critical to the success of the final cover in meeting the
18 CAMU closure performance standards. As currently anticipated, the majority of
19 the waste placed in the ERDF trench will be contaminated soil. The waste will
20 be emplaced, spread, and compacted using conventional equipment to
21 approximately 95 percent of Modified Proctor [ASTM D-1557 (ASTM 1993)] to
22 minimize settlement.
23
24 Single-use containers that are expected to comprise less than 3 percent
2-5 of-the total waste-volumecwill be placd 4. th. .11 and surrounded and
26 covered by cover material, to prevent tipping and crushing. Note that all
27 void spaces within a single-use container will be filled with inert material
28 before receipt at the ERDF. Subsidence control measures will be taken to
29 eliminate void spaces in irregularly shaped debris placed in the ERDF trench.
30 Current plans call for subsidence control to be accomplished using grout to
31 fill voids and surround the irregularly shaped waste. The use of grout to
32 prevent subsidence does not constitute grouting for treatment or permanent
33 disposal.
34
35 The upper surface of waste placed in the ERJF trench will be sloped from
36 the center to the edges of a cell at a 2 percent grade. The waste will be
37 covered with a 0.6-meter- (2-foot-) thick layer of clean native soil as an
38 upper interim cover. The soil will be spread and compacted by a vibratory
39 rol-lercomparctor.-_Annually, the top surface of the upper interim cover will
40 be-finish graded to--a 2-percent slope-and -covered with a-low-permeabiiity
41 layer, thus creating a final interim cover. The low-permeability layer of the
42 final interim cover will be either a layer of asphalt or some other material
43 such as a geomembrane. The detailed final design of the low-permeability
44 interim cover layer will be determined during the definitive design of the
45 ERDF trench.
46
47 The 2 percent grade on the waste and the final interim cover were
48 specified because the most likely Hanford Facility-specific alternate final
49 cover design uses a 2 percent slope. Because a request to modify the closure
50 plan to use the alternative cover likely is to be to made to the appropriate
51- regulatory authorities before placement of the final cover, and if that
52 alternative cover is approved for use, it will be easier to have the waste and
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1 final interim cover already at the correct final slope for placement of the
2 alternative cover. As noted in Section 11.1.5.2.1, the proposed RCRA-
3 equivalent final cover proposed in this document will have a 3 percent slope.
-4- The difference between the slope of the waste/final interim cover and the
5 slope of the final cover will be adjusted by use of a native soil grade layer
6 at the base of the final cover as described in the following section.
7
8 11.10.5.2.2.2 Native Soil Grade Final Layer. The difference in slope
9 between the 2 percent grade on the top of the interim cover and the 3 percent

10 slope of the final cover layers will be made up using a grade layer of native
11 soil that will be placed on top of the final interim cover to achieve the
12 desired slope. The native soil grade layer will taper from a maximum of
13 approximately 2.1 meters (7 feet) at the center of the trench to zero
14 thickness along the outermost edges of the cover.
15
16 The soil for the grade layer will consist of reasonably well-graded
17 material with a minimum of 5 percent fines, to allow for effective compaction.
18 Field studies will be performed to locate candidate deposits for the grade
19 layer material. The field studies could consist of evaluating existing data
20 pertaining to surficial deposits, conducting surface mapping and sampling,
21 laboratory testing such as grain size distribution, and possibly limited
22 drilling. The exact studies and laboratory tests to be used will be detailed
23 during the detailed design of the final cover system.
24
25 The method of material placement, lift thickness, moisture content, and
26 compaction requirements also will be determined during detailed final cover
27 design. The grade layer will be compacted to ensure a stable base for the
28 overlying low-permeability soil. The proposed native soil material,
29 construction equipment, and placement techniques will be used during
30 construction of the full-scale test pad for the final cover. The test pad
31 will be constructed before installation of the final cover. This testing will
32----be-used-to-determine the time constraints for placement, the optimum lift
33 height, the required number of passes to achieve compaction, the
34 moisture-density relationships, and similar information necessary to establish
35 quality control specifications.
36
37 11.10.5.2.2.3 Low-Permeability Soil Layer. At the time of construction
38 of the final cover, a 0.6-meter- (2-foot-) thick layer of low-permeability
39 soil will be placed over the final interim cover/native soil grade layer to
40 minimize infiltration of water. This layer is intended to serve as a barrier
41 to long-term infiltration, should the overlying geomembrane be damaged or
42 deteriorate. The use of a low-permeability soil layer is consistent with
43 industry standards for final covers on hazardous/dangerous waste land disposal
44 units.
45
46 The low-permeability soil layer will be constructed using either a
47 natural clay soil or a silty soil amended by mixing with bentonite.
48
49 If a natural clay soil is used, it is likely that the material will have
50 to be transported from offsite to the ERDF. The physical and chemical
51 parameters required for the natural clay soil as well as the source of the
52 material will _bechosem during detailed design of the final rnver.
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1 If a soil/bentonite mixture is used, the soil component will consist of
2 silt or silty sand from a suitable borrow source. The maximum particle size
3 will be determined during definitive design and will be chosen to exclude
4 larger particles that could reduce the overall hydraulic conductivity of the
5 mixture or puncture the overlying geomembrane. The soil will be mixed with
6 the bentonite before placing the material. The optimum percentage of
7 bentonite will be determined during detailed design of the final cover.
8
9 To ensure that the soil layer achieves a hXdraulic conductivity less than

10 or equal to 1x10 7 centimeters per second (3xIO feet per day), the natural
1- clay-soil-or soilIbentonite mixture will be placed in lifts of limited

12 thickness on the surface of the final interim cover, or the interim cover, and
13 compacted to the appropriate specifications. Because of the almost flat slope
14 of the interim cover, it is not likely that any special techniques will be
15 required to prevent sliding along the interface with underlying layers.
16 The optimum moisture content, density, and compaction requirements of the
17 -ow-permeability soil layer will be determined during the detailed design of
18 the final cover using laboratory tests in accordance with the most recent
19 EPA/Ecology guidance.
20
21 The adequacy of the density and hydraulic conductivity of each compacted
22 lift will be determined using procedures and frequencies specified in the
23 CQA plan. Materials that do not meet the in-place permeability and density
24 requirements will be recompacted or replaced as appropriate and the tests
25 repeated. The top surface of the low-permeability layer will be rolled with a
26 smooth drum roller to provide a flat, even surface for the overlying
27 geomembrane.
28
29 Before constructing the final cover, a full-scale test pad of the entire
30 cover system will be constructed. As part of the test, the proposed
31 low-permeability soil, construction equipment, and placement techniques will
32 be used. This testing will be used to determine the time constraints for
33 placement, the optimum lift height, the required number of passes to achieve
34 compaction, the permeability-density relationships, and similar information
35 necessary to establish quality control specifications.
36
37 11.10.5.2.2.4 Geomembrane Liner. A geomembrane liner will be placed
38 over the low-permeability soil layer as a barrier to surface water
39 infiltration. The geomembrane will consist of a 40 mil (0.1 centimeter,
40 0.04 inch) HDPE sheet. The 40 mil thickness is twice that recommended by the
41 EPA guidance, but is considered appropriate to reduce the risk of damage

-4-2- -during-construction arid durirq--s-ubsequent -operation from such hazards as
43 settlement, roots, and burrowing animals. The HDPE has been selected because
44 HDPE is highly resistant to normal weathering and chemical deterioration.
45 If necessary, compatibility tests (e.g., EPA Method 9090) with fertilizers and
46 herbicides that will be used to establish vegetative cover will be performed
47 as part of the final material selection process to confirm that HDPE is
48 suitable. Physical and mechanical properties of the HDPE sheet, such as
49 thickness, strength, and vapor transmission, can be confirmed by conformance
50 testing (to ASTM and other standard tests as appropriate) on samples of
51 material received at the site, as necessary. A geomembrane liner that does

940613.0914 11-16



DOE/RL-94-40, Rev. 0
06/94

1 not meet manufacturer's or design specifications will be rejected. The HDPE
2 sheet is available from a variety of manufacturers.
3
4 The placement of the HOPE sheet on the prepared low-permeability soil
5 layer surface-will be conducted under detailed quality assurance and quality
6 control procedures to be developed as part of the detailed final cover design,
7 and specified in the cover installation and CQA plan(s).
8
9 11.10.5.2.2.5 Drainage Layer. Any water that percolates through the

10 overlying surface soil layer will be- conveyed laterally off of the final cover
11 via the drainage layer. The water will flow into the subsurface drainage
12 system located along the outer edges of the ERDF trench. Thus, the drainage
13 layer will prevent hydraulic pressure from building up directly on the
14 geomembrane liner; thereby, eliminating one set of forces that could drive
15 moisture through the geomembrane liner and underlying low-permeability soil
16 layer.
17
18 The drainage layer will be 30-centimeters (12-inches) thick and probably
19 will consist of clean, poorly graded coarse sand (Unified Soil Classification)
20 that has a hydraulic conductivity of at least 1x10 2 centimeters per second
21 (30 feet per day). The sand will be screened from native soils and washed if
22 necessary to remove fine material that might clog the drainage layer.
23-- The source of-the drainage material will depend on the distribution of
24 suitable alluvial deposits on the Hanford Facility, the relative costs of
25 screen ing-and ratiliang, -and t12-neGd for washing. Fi&ld .,dill b
26 -performed-to-locate candidate deposits and laboratory testing, such as grain
27 size distribution and hydraulic conductivity; will be used to determine
28 screening and washing requirements. The exact studies and laboratory tests to
29 be used will be developed during the detailed design of the final cover
30 system.
21

32 The drainage layer will be placed in a single 30-centimeters- (1-foot-)
33 thick lift to minimize the possibility of damage to the underlying
34 geomembrane. The sand will be dumped and carefully spread in the up-slope
35 direction by small, low-ground pressure bulldozers using placement techniques
36 that will avoid dragging the sand along the geomembrane. A smooth, drum
37 -vibratory roller will be used to compact the sand and provide a flat surface
38 for the overlying geotextile.
39
40 11.10.5.2.2.6 Geotextile. A geotextile layer will be placed over the
41 drainage layer to prevent_ fine material in the overlying surface soil layer
42 from washing into and clogging the drainage layer. The geotextile also will
43 provide support for the overlying soil during placement, so that the poorly
44 graded, cohesionless drainage layer is not pushed aside or worked into the
45 bottom of the soil layer.
46
47 The geotextile will consist of either a woven or nonwoven fabric with
48 sufficient hydraulic conductivity across the plane of the fabric to
49 accommodate the maximum expected water flow through the surface soil layer.
50 In addition, the pore size of the fabric will be appropriate to retain the
51- fine materi-als in the overlying soil without long-term fabric clogging.
52 - F-nally,--the geotextile will- be compatible with the components of its chemical
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1 environment such as soil chemistry, fertilizers, and herbicides.
2 If necessary, laboratory tests (e.g., EPA Method 9090) will be performed to
3 confirm chemical stability. For these reasons, the geotextile will be
4 selected during detailed final cover design when the characteristics of the
5 surface soil layer have been fully determined.
6
7 The placement of the geotextile on top of the drainage layer will be
8 conducted under detailed quality assurance and quality control procedures to
9 be developed as part of the detailed final cover design and specified in the
10 cover installation and CQA plan(s).
11
12 11.10.5.2.2.7 Surface Soil Layer. A 0.91-meter- (3-foot-) thick layer
13 of surface soil will be placed over the geotextile to prevent damage to the
14 underlying liner components due to erosion or other mechanical processes.
15 The surface soil also will protect the low-permeability soil layer from
16 freezing, because freezing could disrupt the internal structure of the
I/-low-permeability soil and severely reduce its effectiveness as a moisture
1--barrier---In-addition, the surface soil will retain a significant fraction of
19 normal precipitation for evaporation and (via the vegetative cover)
20 transpiration back to the atmosphere. Finally, the surface soil layer will
21 provide a suitable medium for plant growth.
22
23 During detailed final cover design, a source of material for the surface
24 soil will be identified and classified. An attempt will be made to find a
25 suitable medium-textured soil such as a loam for the surface soil. Laboratory
26 tests (particularly grain size distribution, moisture-density, and hydraulic
27 conductivity) will be conducted to characterize the material. The tests also
28 will be used to determine what level of compaction can be conducted to
29 optimize erosion control (balancing infiltration versus run-off) while still
30 allowing plant root development. To help prevent penetration of the
31 geomembrane and low-permeability soil layers by burrowing animals,
32 4.5 centimeter (2 inch) diameter or larger cobbles will be added to the lower
33 46 centimeters (18 inches) of the surface soil. A determination of whether a
34 top soil layer is required and studies to find an appropriate source of top
35 soil will be made during the detailed design of the final cover.
36
37 The surface soil layer will be placed in approximately 30.5 centimeter
38 (1 foot) lifts to avoid damage to the underlying geotextile. The soil will be
39 dumped and carefully spread in the up-slope direction by small, low-ground
40 pressure bulldozers using placement techniques that will avoid dragging the
41 soil across the geotextile. Compaction will be conducted using sheepsfoot or
42 rubber tire rollers to the density determined by testing. Compaction will not
43 be conducted on the uppermost lift to facilitate establishment of the
44 vegetative cover. Fertilizers and/or other additives will be added to the
45 upper lift soil at the time of placement, if necessary, to support the
46 vegetative cover.
47
48 ---Aful-scale test pad-wil be constructed-before construction of the
49 final cover. As part of the testing, the proposed surface soil material,
50 construction equipment, and placement techniques will be used. This testing
51 will be used to determine the time constraints for placement, the optimum lift
52 height, the required number of passes to achieve compaction, the
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1 moisture-density relationships, and similar information necessary to establish
2 quality control specifications.
3
4 11.10.5.2.2.8 Vegetative Cover. The vegetative cover will perform three
5 functions. First, the plants will return water stored in the surface soil
6 back to the atmosphere. This will significantly decrease the net infiltration
7 and reduce the amount of moisture available to penetrate the cover. Second,
8 the vegetation will help stabilize the surface soil component of the final
9 cover against wind and water erosion. Finally, the vegetative cover will

10 restore the appearance of the land to a more natural condition.
11
12 The selection of vegetative species to be used for the vegetative cover
13 will be made after a comprehensive search, conducted as part of the detailed
14 final-cover design. A mixture of several types of wheatgrasses might provide
15 the most appropriate vegetative cover. Thickspike wheatgrass is a native to
16 -- the Pasco-Basi-n and i-s-well suited for wind erosion control in deep sandy
17 soils. Siberian wheatgrass has been successfully used for reseeding burial
18 grounds at the Hanford Facility. Both of these species are perennial.
19
20 Before seeding, the upper surface of the soil layer could be loosened by
21 disking or other means if the layer has compacted naturally following
22 placement. The soil will be moistened before or immediately after seeding.
23 Mulch could be used to prevent excessive moisture loss. If wheatgrasses are
24 used, the vegetative cover will be planted in the fall. If the final cover is
25 completed in the winter or spring, an annual cereal ryegrass will be planted
26 to control wind erosion during the summer. The need for irrigation of the
27 vegetative cover will be established during detailed design of the final cover
28 or at the time of planting.
29
30 11.10.5.3 Minimization of Liquid Migration. One of the primary objective of
31 the final cover system design is minimization of water migration into the
32 waste where contaminants might be leached from the waste. Because the ERDF
33 trench will be equipped with a final cover that is equivalent or more
34 protective than those recommended for hazardous/dangerous waste disposal unit
35 final covers, engineering calculations and/or modeling will not be required to
36 demonstrate that the cover will provide long-term minimization of liquid
37 migration through the cover.
38
39 11.10.5.4 Maintenance of Final Cover. The proposed final cover is intended
40 to function effectively with minimal ongoing maintenance. Various types of
41 natural processes that could damage the final cover were considered when
42 choosing the proposed final cover design. The processes are described in the
43- -foniowing--sections -along wi-th a discussion of how the proposed final cover
44 design will minimize their impact. Methods for detecting final cover damage
45 and general maintenance procedures are presented in Section 11.11.
46
47 11.10.5.4.1 Wind Erosion. The principal hazard associated with wind
48 erosion is removal of the final cover surface soil layer, eventually causing
49 exposure of the geomembrane liner and low-permeability soil layer to the
50 elements. This potentially could lead to breaching of these moisture barriers
51-that could allow water to reach the waste. The design of the final cover
52-- he-ps mitigate -the effects of wind erosion -by- using-a-0.9-meter- (3-foot-)
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1 thick surface soil layer rather than the 0.6-meter- (2-foot-) thick surface
2 layer required under MTRs. The effect of wind erosion also will be mitigated
3 through the use of a vegetative cover on the surface soil. As described in
4 Section 11.10.5.5.3, the detailed final cover design will be evaluated for
5 potential damage from wind erosion.
6
7 11.10.5.4.2 Water Erosion. The potential hazard associated with water
8 erosion is also the eventual breach of the barriers to moisture infiltration.
9 The damage might occur uniformly over a wide area (sheet erosion) or might be

10 concentrated in a local area (gullying).
11
12 The design of the final cover minimizes the potential for water erosion
13 by:
14
15 - Limiting the surface slopes to 3 percent
16
17 * Employing a 0.9-meter- (3-foot-) surface soil layer
18
19 * Providing a drainage system for run-on/run-off control
20
21 - Compacting the lower lifts of the surface soil layer in a way that
22 promotes significant infiltration rather than excessive run-off
23
24 * Establishing a vegetative cover to slow surface run-off.
25
26 As described in Section 11.10.5.5.3, the detailed final cover design will
27 be evaluated for potential erosion damage from overall soil erodability, sheet
28 flow and gullying.
29
30 11-10.5.4.3 Deep-Rooted Plants. The potential hazard from deep-rooted
31 plants involves roots penetrating the geomembrane liner and the
32 low-permeability soil layer. This could provide a pathway for surface water
33 to infiltrate the waste. In addition, hazardous/dangerous constituents might
34 be absorbed by the roots and brought to the ground surface where these
35 constituents woui d- be released to- the -environment. Plants -common to the ERDF
36 area are reported to have roots up to 2.4 meters (8 feet) deep, which is
37 sufficient to penetrate the entire final cover.
38
39 The design of the final cover will minimize the potential for problems
40 with deep-rooted plants by incorporating the following items into the final
41 cover design.
42
43 * Using a high-permeability drainage layer beneath the surface soil
44 layer. The high-permeability layer will have much less water
45 retention capacity than the surface soil. As a result, it is expected
46 that vegetation preferentially will occupy the surface soil layer and
47 will not have an affinity for growing into the usually dry drainage

49
50 * Using a geomembrane that is expected to provide some resistance to
51 root penetration.
52
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1 11.10.5.4.4 Burrowing Animals. Small animals indigenous to the Hanford
2 Facility have been reported to burrow to depths of more than 1.8 meters
3 (6 feet). This is sufficient to breach the geomembrane liner and at least
4 part of the low-permeability soil layer. Therefore, the integrity of these
5 barriers could be compromised and a pathway could be provided for water
6 infiltration.
7
8- - -The design of the final cover will minimize the potential for intrusion
9 by burrowing animals by:
10
11 * Incorporating cobbles into the lower lifts of the surface soil layer
12
13 * Using a poorly graded, cohesionless drainage layer above the
14 geomembrane that should prove unstable for burrows and thus discourage
15 animal intrusion.

17 11.10.5.4.5 Subsidence and Settlement. Subsidence and settlement refer
18 to vertical downward displacement of the ground surface. One of the major
19 causes of subsidence of a final cover is a decrease in volume of the
20 underlying waste. As discussed in Section 11.10.5.2.2.1, the waste soil
21 placed in the ERDF trench will be compacted to minimize settlement. Void
22 spaces within containers will be filled with inert material before receipt at
23 the ERDF. Subsidence control measures will be taken to eliminate void spaces
24 in irregularly shaped debris placed in the ERDF trench. Current plans call
25 for subsidence control to be accomplished using cement grout to fill voids and
26 surround the irregularly shaped waste. The use of cement grout to prevent
27 subsidence does not constitute grouting for treatment (i.e., stabilization) or
28 permanent disposal. If brush or vegetation is placed in the ERDF trench, the
29 material will be distributed throughout the working face to minimize local and
30 total waste settlement. As a result of careful placement of waste, decrease
31 in the volume of the waste is not expected to be a major source of settlement
32 or subsidence.
33
34 The use of proper placement and compaction techniques during construction
35 of both the final interim cover and the native soil grade layer above the
36 final interim cover will help ensure that the settlement and subsidence of
37 these layers are minimized. Proper construction of these layers also will
38 provide an adequate foundation for the final cover.
39
40 In addition to proper placement of the materials within the trench, the
41 tirme -between waste and operati-on -cover-iacement -and the construction of the
42 final cover will allow some settling of the waste to occur before placing the
43 final cover. Because the settling of coarse-grained material occurs
44 relatively rapidly, it is expected that most of the settling of the relatively
45 coarse-grained waste and interim cover materials will occur relatively
46 rapidly. The final cover design itself minimizes the effects of subsidence
47 and settlement in two ways. First, the soil layers comprising the final cover
48 will be adequately compacted so that an insignificant amount of settlement
49 will occur within these layers. Second, the geomembrane and the
50 low-permeability soil layers will be relatively flexible and will accommodate
51 strains without failure.
52
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1 1-1 10.5.4.6- Seismic Events.- The-primaryliazard from seismic events is
2 the effects of ground accelerations. Disruption by faulting is not considered
3- a signif-icant risk because -na major faults have-been identified in the

4 vicinity of the ERDF. The only fault on the Hanford Facility that shows
5 evidence of movement within the past 13,000 years is the fault at Gable
6 Mountain that is approximately 8 kilometers (5 miles) north of the ERDF
7 (WHC 1994a). Displacements and damage to the geomembrane portion of the final
8 cover could occur given- suff-icientl-y- large se-ismic-events if the interface
9 friction angles between the geomembrane and the low-permeability soil layer
10 are exceeded during the event. The damage could result in breaching of the
11 geomembrane and significantly increase the amount of water infiltrating the

13
14 The proposed final cover design includes relatively flat slopes that
15 would require higher ground accelerations to induce permanent displacements
16 when compared to steeper slopes. Consequently, the risk of seismically
17 induced damage to the final cover is considered to be quite small. However, a
18 more rigorous seismic evaluation to determine yield accelerations of the final
19 cover and corresponding probability of exceedence of the Hanford Facility DBE
20 will be performed once the detailed final design has been completed. If
21 necessary, textured HOPE or smooth HDPE with a nonwoven geotextile
22 continuously bonded to it can be used to increase the interface friction with
23 the low-permeability soil layer.
24
25-- 1110.5.5 -Drainage and Erosion. Drainage of surface water from the cover and
26 control of cover erosion from the effects of water and wind will be controlled
2 through the- cover design. The testing and analyses discussed in this section
28 will help demonstrate that the proposed final cover will provide adequate
29 drainage while minimizing erosion.
30
31 11.10.5.5.1 Cover Drainage and Run-on Control. Drainage of any
32 precipitation that infiltrates through the surface soil layer will be provided
3-3 by an underlying 30-centimeter- (1-foot-) thick drainage layer of clean,
34 poorly graded sand. The drainage layer will be protected from clogging by a
35 geotextile placed between that layer and the overlying surface soil layer.
36 The base of the drainage layer will be a low-permeability geomembrane sloped
37 at a 3 percent grade toward the edge of the cover. The slope of the drainage
38 layer will convey water to a peripheral, belowgrade drainage feature that
39 contains the same clean, poorly-graded sand drainage layer. The bottom of the
40 drainage feature also will be lined with a geomembrane, above which rests a
41 perforated drainage pipe. The perforated drainage pipe conveys the water by
42 gravity to a release point to be determined during detailed design of the
4l final c-ver.

44
45 The precipitation that falls on the cover and flows as sheet flow down
46 the surface of the final cover will discharge into the surface drainage system
47 of the run-on/run-off control system. The surface drainage ditches will
48 discharge to the area-wide surface water control system. The surface drainage
49 system could consist of open ditches lined with coarse sand or fine gravel.
50 The sand and gravel lining of the ditches will help prevent erosion during
51 high-intensity, short-duration thunderstorms. The final design of the
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I drainage features and the run-on/run-off control system will be conducted
2 during detailed final cover design.
3
4 --- The design of the surface run-off drainage ditches will be based on peak
5 discharge computations. The peak discharge of drainage from the surface of
6 -the-fin-a--cover is- expected-tar A- ,r' d n winter periods -of rin indiirnd

7 rapid snowmelt. In addition to managing run-off from the surface of the final
8 -cover, the surface drainage ditches also will be used to prevent run-on to the
9 final cover from the upgradient side of the ERDF trench. Because the surface

10 drainage ditches also will be used to prevent run-on to the cover, the peak
1 discharge wi--l- incl-ude run-on -toward the final cover as well as run-off from
12 the final cover. The peak discharge will be determined through the use of
13 computer modeling during detailed design of the final cover. Conservative
14 values for storm events, snow depths, soil types, vegetative cover, and
15 geometry of the cover will be used as input data for the model. The run-on
16-- and run-off control system surface drainage ditches will be sized to allow a
17--minimum of 9.centimeters (0.3 foot) of freeboard when carrying the peak design
18 flow.
19
20 11.10.5.5.2 Water Erosion. Erosion of the final cover by water is
21- expected to by iiniMid hy the rnmhined use of low-slope angles, soil
22 compaction, and vegetative covers as described in Section 11.10.5.2. The
23 cover run-on-controls -described previously are expected to effectively
24 eliminate erosion from surface run-on. Therefore, the analysis of the final
25 cover design for erosion potential only will consider surface water run-off.
26
27 The final cover design will be evaluated for water erosion from surface
28 water run-off by considering soil erodability, sheet flow, and gully erosion.
29 Soil erodability will be evaluated using the universal soil loss equation
30 developed by the U.S. Department of Agriculture (USDA 1978) and recommended in
31 EPA guidance manuals.
32
33 Input data requirements for the universal soil loss equation include
34 parameters related to the cover soil layer properties, the cover slope, cover
35 length, and cover vegetation.
36
37 In addition to erodability, the final cover design will be evaluated for
38 stability from sheet flow and gully formation. The sheet flow analysis will
39 be performed to determine if the 3 percent grade of the final cover can
40 withstand overland or sheet flow with a minimum of erosion. The Rational
41 Method will be used to determine sheet flow discharge (Nelson and Abt 1986).
42 Conservative values for storm events and slope length will be used to obtain
43 the flow velocity at the foot of the slope. The flow velocity will be
44 compared to the allowable design flow velocity for the soil used on the upper
45 cover layer.
46
47 11.10.5.5.3 Wind Erosion. Erosion of the final cover by wind is
48 expected to be minimized by the same factors that protect the cover from water
49 erosion. These factors include the use of low-slope angles, soil compaction,
50 and vegetative covers.
51
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I The cover design will be evaluated for wind erosion using the wind
2 erosion equation recommended in EPA guidance and modified for use in
3 Washington State. Conservative values will be used for the input data
4 requirements such as cover soil layer properties, cover surface roughness,
5- cover field length,- -cl imat-e,- and- cover- vegetation. -The resul ting value for
6 tons of soil lost per acre per year will be compared to the EPA recommended
7 limit of 1,814 kilograms (2 tons) per acre per year. The wind erosion
8 evaluation will be conducted during detailed final cover design.
9
10 - 1110.5.5.4 Total -Erosion. On completion of the soil erosion evaluation
11, uring detailed final cover design, the sum of net cover erosion will be
12 compared to the EPA recommended limit of 1,814 kilograms (2 tons) per acre per
13 year for total erosion. If the EPA recommended limit is exceeded, changes in
14 the final cover design to correct the problem will be evaluated during
15 detailed design.
16
17 11.10.5.6 Settlement and Subsidence. Settlement and subsidence refer to
18 vertical downward displacement of the ground surface. If subsidence occurs
19 more or less uniformly over a relatively large area, strains at any point in
20 the liner system will be relatively small and are not expected to cause
21 serious problems to the final cover. However, significant differential
22 subsidence occurring over a short distance could seriously damage the cover if
23 the displacements were large.
24
25 The following are several mechanisms that potentially could cause
26 subsidence.
27
28 * Consolidation--Primary consolidation refers to a decrease in overall
29 volume as water migrates out of the soil over time in response to
30 increased load. This behavior is significant in low-permeability
31 cohesive soils (clays and silts) but is not expected to be significant
32 in the well draining (granular) contaminated soils that will makeup
33 the majority of the waste material in the ERDF trench. Secondary
34 consolidation refers to deformation of the solid portion of the waste
35 mass once primary consolidation has transferred load to this matrix.
36 Again, this phenomenon predominantly occurs in fine-grained cohesive
37 soils. Secondary consolidation also is not considered to be a
38 significant potential problem for the waste or cover materials in the
39 ERDF because of the granular nature of the waste soils and the
40 compaction that will be conducted during placement.
41
42 * Creep--Creep refers to time-dependent deformation under load.
43 Generally, creep is a type of plastic deformation that redistributes
44 stresses in local areas. Creep is not expected to be significant in
45 the soils of the final cover or the contaminated soils that will make
46 up the majority of the waste material in the ERDF trench. This is
47 because the loads imposed by the cover are relatively low, much of the
48 contaminated soils already will have been in place for a number of
-49 --- years before constructing the final rn1,r so that most soil creep
50 already will have occurred; and the sands, gravels and cobbles that
51 make up the contaminated soil generally are strong, highly elastic
52 materials that are not prone to creep.
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1 * Liquefaction--Liquefaction occurs in loose, poorly graded granular
2 materials that are saturated and subjected to shaking (typically from
3 earthquakes, blasting, or pile driving). Saturated soils are
4 susceptible because of high dynamic pore pressures that temporarily
5 lower the effective stresses. During this process, the soil particles
6 are rearranged into a more dense configuration, with a resulting
7 decrease in volume. The foundation materials for the ERDF trench are
8 not expected to be susceptible to liquefaction because the materials
9 are relatively well-graded, unsaturated, and relatively dense. The

10 - waste contaminated soils and the soil portions of the final cover
11 should not be susceptible to liquefaction because the soil will be
12 compacted during placement.
13
14 Settlement and subsidence are not expected to impair the ability of the
15 final cover to minimize infiltration. The potential for settlement and
16 subsidence of the ERDF trench foundation, waste materials, and final cover
17 will be evaluated more fully during detailed final cover design.
18
19 11.10.5.7 Cover Permeability. The final cover system should provide a
20 permeability less than or equal to that of the liner system to avoid the
21 potential for ponding of infiltrating fluids within the waste.
22 The conservative bottom liner system design ,sod at the ERDF trench will
23 incorporate a low-permeability layer that is a composite low-permeability
24 --soiI/geomembrane-layer. Because--the-proposed final cover system--design
25 incorporates essentially the same low-permeability layer as the bottom liner
10 an4 wil be- constructed to the same specifications, it is expected that the
27 permeability of the proposed final cover will be the same as that of the
2o bottom 1i --.C.0 UULLUI i ii

29
30 11.10.5.8 Freeze/Thaw Effects. The expansions and contractions accompanying
31 cyclic freezing and thawing of pore water within the low-permeability soil
32 layer of the final cover could disrupt the cover structure and increase the
33 permeability of that layer. To minimize this effect, the thickness of the
34 cover materials overlying the low-hydraulic conductivity soil and geomembrane
35 layers will be sufficient to protect those layers from frost.
36
37 Subsurface soil temperatures have been recorded at the Hanford
38 Meteorological Station since 1952 (PNL 1983). The lowest temperature recorded
39 at 1 meter (3 feet) below the ground surface was 0*C (320F), which occurred
40 only once over the monitoring period. It can be concluded that the zone of
41 frost penetration does not extend farther than 1 meter (3 feet) below grade.
42 Therefore, the 1.3 meter (4 foot) depth to the low-permeability soil layer is
43 expected to provide adequate protection against frost effects. The design of
44 the final cover to minimize erosion also will help maintain an adequate
45 protective thickness over the low-permeability soil layer.
46
47
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1 11.10.6 Schedule for Closure
2
3 Partial closure and final closure are discussed in the following
4 sections.
5
6 11.10.6.1 Partial Closure. "Partial closure" is defined in 40 CFR 260.10 and
7 WAC 173-303-040 as closure of one (or more) units at a facility where other
A ha7ardous/danaerous waste management units.will continue to operate. In this
9 sense, partial closure of the ERDF will not occur, but when final closure of

10 the ERDF trench occurs, it may constitute partial closure of the overall
11 Hanford Facility.
12
13 11.10.6.2 Final Closure. The date of final closure of the ERDF trench cannot
14- be stated because the total amount of remediation that will be required on the
15 Hanford Facility has not been completely determined. However, the estimated
16 date for beginning the final closure of the ERDF is the year 2020.
17
18 At the present time, it is anticipated that the construction of the final
19 closure cover will be conducted in stages as the ERDF trench is filled.
20 Although the ERDF trench will be a single continuous trench, the floor of the
21 trench will be divided into leachate collection cells, that are approximately
22 152=meters (5- fept) snuarp. The use ofleachate collection cells is
23 required to limit the amount of leachate resulting from precipitation events
24 and allow the closure of the trench to be conducted in phases. Initially, a
25 small number of cells (two to four) will be excavated and lined. Additional
26 cells will be excavated and lined as additional remediation waste is
27 generated. The final cover construction will be initiated after 10 individual
28 leachate collection cells of the _trench have reached final grade, and enough
29 area of the next leachate collection cells have been filled to allow
30 construction of the final cover to proceed without interfering with the waste
31 placement operations. It is anticipated that construction of the first
32 increment of the final cover will not begin until at least 5 years after the
33 start of operations.
34
35
36 11.10.7 Extension for Closure Time
37
38 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
39 specifically under the regulations defining the expanded CAMU concept
40 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
41 not considered a land disposal unit or considered a unit subject to the MTRs.
42 Therefore, the specific requirements for time allowed for closure and
43---petitions for extension of closure time applicable to land disposal units do
44 not apply to closure of the ERDF.
45
46
47 11.10.8 Amendments to Closure Plan
48
49 - Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
50 specifically under the regulations defining the expanded- CAMU concept
51 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
52 not considered a land disposal unit or considered a unit subject to the MTRs.
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1 Therefore, the specific requirements for amendments to a closure plan
2 applicable to land disposal units do not apply to closure of the ERDF.
3 However, because the CAMU is likely to be incorporated into the Hanford
4 Facility Permit, a Class 3 permit modification may be required in the event
5 that changes are required to the approved closure plan. In the event that
6 changes to the approved closure plan are required, an amended plan will be
7 submitted to the appropriate regulatory authorities for review and approval.
8
a

0 11.10.9 Certification of Closure
11
12----U-nder the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
13 specifically under the regulations defining the expanded CAMU concept
14 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
15- inot-tonsideret a land disposa-urrit or-tonsidered a unit subject to the MTRs.
16 Therefore, the specific requirements for closure certification do not apply to
12 7closureof the ERDF.-_However, on-completion-of-closureof the ERDF, the
18 DOE-RL will complete a certification of closure. The certification will state
19 that final closure of the ERDF has been completed in accordance with the
20 approved closure plan and will be signed by an authorized representative of
21 the-DOE-RL and by an independent, registered professional engineer. The
22 signed certification and documentation supporting the closure certification
23 wit1 be retained by the DOE-RL and will be available to the regulatory
24 -authoriti es for inspection-upon request. This drcumentation will be
25 maintained by the postclosure contact identified in Section 11.11.4.
26
27
28 11.10.10 Notice to Local Land Authority
29
30 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
31 specifically under the regulations defining the expanded CAMU concept
32 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
33 not considered a land disposal unit or considered a unit subject to the MTRs.
34 Therefore, the specific requirements for survey plats and notices to local
35 land authority applicable to land disposal units do not apply to closure of
36 the ERDF. However, after completion of the closure activities at the ERDF,
37 the DOE-RL will record a "notation on the deed, or on some other instrument
38 that normally is examined during title search, that will in perpetuity notify
39 a potential purchaser of the property" where the ERDF is located, and will
40 include the following information.
41
42 * The record will show the ERDF and the surrounding land that have been
43 used to manage hazardous/dangerous waste.
44
45 * A survey plat, indicating the dimensions and locations of the ERDF
46 with respect to permanently surveyed benchmarks, prepared by a
47 certified professional land surveyor will be included. The survey
48 plat will include a record of the type, location, and quantity of
49 waste placed in the ERDF to the extent that the information exists.
50
D1 - -6 A note wiTl be included that -indicates -that-the-property has been used
52 for waste disposal and that postclosure use of the property can never
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1 be allowed to disturb the integrity of the final cover, liners, or
2 other components of the containment system unless it can be
3 demonstrated that any proposed disturbance will not increase the risk
4 to human health and the environment, or it is necessary to reduce a
5 threat to human health and the environment.
6
7
8 11.11 POSTCLOSURE PLAN
9

10 After placement of the first increment of the final cover and continuing
11 after final closure of the ERDF, the DOE-RL will comply with all postclosure
12 requirements of the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations
13 including maintenance and monitoring throughout the postclosure care period.
14 Such care will include maintaining the integrity and effectiveness of the
15 final cover, maintaining and monitoring the leak detection system, continuing
16 to operate the leachate collection and removal system until leachate is no
17 longer detected- maintaining and monitoring the- groundwater monitoring system,
18 preventing run-on and run-off from eroding or otherwise damaging the final
19 cover, and protecting and maintaining surveyed benchmarks used in locating the
20 ERDF. Although the length of the postclosure care period is not specified in
21 the CAMU regulations, the postclosure care will be continued by the DOE-RL for
22 a minimum of-30-years.- After-30 years,-an evaluation of the data collected
23 during postclosure monitoring and inspections will be made to determine
24 whether the frequency of postclosure inspections and monitoring can be
25 reduced.
26
27
28 11.11.1 Inspection Plan
29
30 Inspections will be conducted routinely to ensure continued integrity of
31 the cover after the first increment of the final cover has been installed and
32 will continue throughout the postclosure care period. The inspections will be
33 conducted in accordance with the following procedures and schedules, and the
34 results of each inspection will be recorded in a permanent log book. The log
35 book will be maintained current and will be available for examination during
36 the postclosure care period. Subsequent maintenance activities are described
37 in Section 11.11.3.
38
39 11.11.1.1 Security Control Devices. The ERDF is located within an area of
40 the Hanford Facility that will be patrolled by protective force personnel.
41 The ERDF trench will be bounded by a chain link fence with locked gates and
42 warning signs to prevent unauthorized intrusion or access. The perimeter
43 fence will be inspected monthly for indications of damage. Any observed
44 damage will be noted in the inspection log books and promptly repaired as
45 described in Section 11.11.3.
46
47 11.11.1.2 Erosion Damage. Erosion of the ERDF trench final cover could occur
48 through the actions of run-off, run-on, and wind. Soil loss over the final
49 cover will be detected by visual inspections performed at least quarterly, or
50 more frequently if indicated by the final cover design or ongoing experience.
51 Inspectors will check for sheet erosion or gullying and the integrity of
52 run-off and run-on control measures. The inspectors will note any
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1 observations in an inspection log book and the damage will be promptly
2 repaired as described in Section 11.11.3.
3

-4 Soil loss over large areas of the cover will be detected by measurements
5 of relatTve el-evation-dtfferences between survey monuments located on a
6 30.43-meter- (100-foot-) grid spacing on the cover. The measurements will be
7 conducted annually during the first 5 years after closure and every 2 years
8 thereafter. During this process, representative cover surface elevations near
9 each survey monument, as well as the elevation of the monument itself, will be

10 measured. Changes since the last measurement will be calculated and entered
11 in an inspection log book. If soil level changes between the monument and the
12 cover surface elevation are detected, erosion is indicated.
in
13

14 Siltation of the cover run-on drainage ditches by wind-blown sand and
15 debris will be detected by quarterly visual inspections. Inspectors will
-16 --check for sand or debris covering the gravel ditch lining and will record any
17 observations of accumulations in an inspection log book.
18
19 11.11.1.3 Cover Settlement, Subsidence, and Displacement. Visual inspections
20 of the covers for severe subsidence will be conducted quarterly and
21 immediately following seismic events. Accelerometers will be mounted in the
22 vicinity of the ERDF to record the amplitude and frequency of surface
23 accelerations during seismic events. The need for inspection following such
24 an event will be based on the recorded accelerations and the threshold for
25 significant accelerations will be determined in a seismic evaluation of the
26 final cover design. Inspectors will check for ground fractures and surface
27 displacements of the cover materials and will note any observations in an
28 inspection log book. The damage will be addressed as described in
29 Section 11.11.3
30
31 Settlement or subsidence over large areas of the cover will be detected
u annualmaasurements during the first 5 years after closure, when most

33 settlement is expected to occur. Measurements will be performed every 2 years
34 thereafter. During the survey, the relative differences in elevation between
35 the monuments will be measured. Changes in monument elevations since the last
36 measurement will be calculated and entered in an inspection log book. If
37 changes are detected, settlement or subsidence is indicated.
38
39 11.11.1.4 Vegetative Cover Condition. Visual inspection of the vegetative
40 cover will be performed at least monthly, or more frequently, based on the
41 final cover design and ongoing experience until the vegetation is established,
An2 and quarterly thereafter. Inspectors will check on the condition and density
43 of the vegetative cover, and note the presence of any deep-rooted plants.
44 The inspector's observations will be recorded in an inspection log book.
45
46 11.11.1.5 Animal Activity. Visual inspection of the covers for evidence of
47 burrowing animals will be performed quarterly. The previously mentioned chain
48 link perimeter fence will preclude access for most medium and large animals.
49- The inspector's observations will be recorded in an inspection log book.
50
51 11.11.1.6 Cover Drainage System Functioning. Visual inspection of the cover
52 drainage system will be performed quarterly. The cover will be checked for
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1 signs of drainage system blockage, such as unusually damp soil, ponded water
2 or ice, localized settlement, or displacements. The outlet drain also will be
3 visually checked for indications of blockage. The inspector's observations
4 will be recorded in an inspection log book.
5
6--41.11.1.7 Loh-t Collectian/Detection and Removal System. Visual
7 inspections of the leachate collection/detection and removal system will be
8 performed quarterly and at the time of each leachate collection and removal.
9 The tubing, pumps, and piping will be inspected for leaks, damage, corrosion,

10 or blockage. The inspector's observations will be recorded in an inspection
11 log book.
12
13 11.11.1.8 Monitoring Well Condition. Each of the ERDF groundwater monitoring
14 wells will have a locking clasp welded to the cap and casing. Each well will
15 be equipped with a padlock to prevent unauthorized access. The wellr will be
1& surrounded by four steel guardposts to prevent damage from vehicles. The well
iT condition, locks, guardposts, and pump comectors will be inspected
18 semiannually for damage at the time of groundwater sampling. Problems or
19 damage will be noted in an inspection log book.
20
21 11.11.1.9 Benchmark Integrity. Visual inspections of benchmark integrity
22 will-be-made annually,_at-the-time-of the erosion and settlement surveys
23 describe in Sections 11.11.1.2 and 11.11.1.3. Any changes in the elevation of
24 the benchmarks that might indicate a loss of integrity will be noted in an
25 inspection log book. Benchmarks found as a result of the survey to have
26 significantly changed location or elevation will be closely evaluated and
27 confirmed.
28
29 11.11.1.10 Inspection Training and Frequency. The ERDF postclosure
30 inspections will be conducted by ERDF operators who have been trained in
31 accordance with Appendix 8A.
32
33
34 11.11.2 Postclosure Monitoring Plans
35
36 The following sections discuss the postclosure monitoring plans.
37 Postclosure monitoring will begin after the installation of the first
38 increment of the final cover and continue throughout the postclosure care
39 period.
40
41 11.11.2.1 Leachate Collection/Detection and Removal. During the postclosure
42 care period, operation of the leachate collection/detection and removal system
43 described in Chapter 4.0 will continue to allow for the detection of possible
44 leachate migration after closure. Quantities of liquid removed from each
45 system and dates of removal will be recorded and maintained with the
46 inspection records.
A 7

48 11.11.2.2 Groundwater Monitoring. For the first 5 years following closure,
49 the DOE-RL will continue to conduct semi-annual monitoring unless the
50 frequency of monitoring has been changed (refer to Chapter 5.0,
51 Section 5.5.5.5). After 5 years, the frequency of groundwater monitoring will
52 be reevaluated based on leachate generation and groundwater monitoring data.
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If necessary, an alternative postclosure monitoring program will be proposed
to the appropriate regulatory authority for review and approval. It is
possible that leachate generation data might indicate earlier modification of
the postclosure plan. 1If warranted, a modified plan could be submitted before
the s year pustclosure period.

11
12
13
14
15

17

18
19
20
21
22
23
24
25-
26
27
28
29
30
31

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

--48
49
50
51

7
8 11.11.3 Maintenance Plan
9

The cover, groundwater monitoring system, and leachate collection system
will be maintained regularly to ensure continued integrity after the
installation of the first increment of the final cover and throughout the
postclosure care period. Maintenance activities generally will be triggered
by the inspection activities discussed in Section 11.11.1. Maintenance of the
passive protection systems generally will be performed on an as-needed basis.
Maintenance of the mechanical systems, such as pumps and certain sampling

,4re - ,will be performed regularly as specified in Hanfnrd Facilitv
procedures. or if component failure occurs. All maintenance records will be
maintained by the contact listed in Section 11.11.4. Maintenance reports will
be prepared to document all such activities. The maintenance reports will
reference the initiating inspection report in the inspection log, and will
incorporate by reference all maintenance records to provide a comprehensive
documentation of all maintenance activities. The maintenance reports and
accompanying records will be maintained current and will be available for
examination- during--the postclosurecare period.

11.11.3.1 Security. Security control will be provided by Hanford Facility
protective force personnel, fences, locked gates, and warning signs. The
warning signs will be placed at the ERDF trench boundaries. The Hanford
Facility protective force personnel, locked gates, and fences will be part of
the ERDF normal security requirements. Maintenance of the fences, gates,
locks, and-warn-ing signs will be performed as required to maintain their
integrity. All security control maintenance activities will be recorded in
maintenance reports.

11.11.3.2 Erosion Damage. Cover maintenance to repair erosion damage will be
initiated whenever a soil loss from erosion of more than 25.4 centimeters
-(1tn-ches) is detected.

Maintenance initially will consist of replacing the lost cover material.
Depending on the cause of damage, various activities could be performed
subsequently. If the vegetative cover was not well established, it might be
reseeded and additional fertilizer and/or irrigation applied until the
vegetation is firmly established. Alternatively, different, more suitable
plant species could be identified and substituted. If the soil texture is the
primary factor, a layer of coarser material such as fine gravel could be
spread on the ground surface to act as a resistant layer. This latter
approach could be the most useful for treating areas of local soil loss.
If the damage resulted from inadequate run-on control, the run-on control
trenches and berms will be cleaned, repaired, and strengthened as required.
All erosion damage maintenance activities will be documented in maintenance
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1 reports, which will reference the initiating inspection report and any
2 supporting documents.
3
4 Maintenance-of the cover run-off/run-on drainage ditches will be
5 initiated by an inspection report that sufficient sand and debris have
6 accumulated to significantly reduce ditch capacity, an overflow has occurred,
7 or severe erosion was observed. Maintenance action levels will be determined
8 as part of the comprehensive surface water control plan to be prepared during
9 final cover design. The maintenance will consist of removing the accumulated

10 materials and/or returning the ditches to approximately their original cross-
11 sections. All maintenance activities will be documented in maintenance
12 reports.
13
14 11.11.3.3 Cover. Cover evaluation will be initiated whenever subsidence or
15 settlement of more than 0.3 meter (1 foot) is detected. Maintenance will then
16 be performed as needed (and described in the following paragraphs).
17
18 Minor settlement will be corrected by adding surface soil to return the
19 cover surface to design grade and by revegetating disturbed areas. Severe
20 - settlement resulting in local ponding of water on the- geomembrane will be
21 corrected by removing the cover layers down to the flexible membrane liner as
22 described in the following paragraphs.
23
24 Subsidence, differential settlement, and severe areal settlement will
25 require removing the cover layers down to the flexible membrane liner. If the
26 flexible membrane-liner is severely strained, has failed, or is below adequate
27 grade, the liner will be removed. In this case, the low-permeability soil
28 layer will be inspected and, if significantly disrupted, will be recompacted
29 -to -original specifications -and grades. --Grouting the underlying waste fill
30 also might be performed at this time if considered necessary to prevent
31-- recurrence of the problem. The flexible membrane liner will be replaced by
3-2 patching-remploying the-same-quality assurance, quality control, and
33 inspection levels used for the original installation. The overlying soil and
34 geotextile layers will be replaced to original specifications and grades, and
35 the disturbed areas of the cover will be revegetated.
36
37 All settlement, subsidence, and displacement damage maintenance
38 activities will be documented -in maintenance--report-s that will incorporate, by
39 reference, any supporting documents.
40
41 Maintenance of the vegetative cover will be performed if the vegetation
42 is not sufficiently established to minimize erosion damage and if the presence
43 of deep-rooted species is detected. Although it currently is believed that a
44 vegetative cover density of approximately 20-percent-will-be sufficisnt, the
45 actual extent of vegetation required to minimize erosion damage will be
46 determined through experience during the postclosure care period. Maintenance
47 of the vegetative cover will include reseeding and application of additional
48 f-ertilizer-, mulch ard-irrigation.- Aternatively, different, more suitable
49 plant species may be identified and substituted. If the presence of
50 deep-rooted plants is detected, the plants will be destroyed by hand removal
51 and/or application of selective herbicides. All vegetative cover maintenance
52 activities will be documented in maintenance reports.

940613.0914 11-32



DOE/RL-94-40, Rev. 0
06/94

1 11.11.3.4 Animal Activity. Burrowing animals will be trapped and removed
2 from the site. Large burrows within the cover will be filled with surface
3 cover soil. Criteria will be developed to determine whether detection of a
4 burrow requires inspection of the condition of the geomembrane liner of the
5 final cover. All maintenance activities from burrowing animals will be
6 documented in maintenance reports.
7
8 11.11.3.5 Cover Drainage System. Maintenance of the cover drainage system is
9 expected to be limited to the ditch and outlet drain pipe systems.

10 All blockages will be removed using methods that minimize disturbance to the
11 cover. Blockages that cannot be removed by in-pipe techniques will be
12 repaired by excavating the damaged sections. All repairs will meet the same
13 equipment specifications and employ the same quality assurance, quality
14 controland inspection levels used for-the originaI installation. If the
15 flexible membrane liner-is encountered in the excavation, the liner will be
16 evaluated for damage and patched as required before backfilling. The
17 overlying soil will be replaced to original specifications and grades, and the
18 disturbed areas of the cover will be revegetated.
19
20 Maintenance could be required for the drainage layer if the drainage
21 layer should become clogged by fine materials washing through the overlying
22 geotextile. The damage will be corrected by removing the cover layers down to
23 the flexible membrane liner in the affected portion of the cover.
24 The flexible membrane liner will be evaluated for damage and patched as
25 required before reinstalling the overlying cover layers. The specifications
26 -for-the-overlying cover layers will be revised if necessary to avoid further
27 drainage layer clogging. The overlying cover layers will be replaced to
28 original and/or revised specifications and grades, and the disturbed areas of
29 the cover will be revegetated.
30
31 All cover drainage system maintenance activities will be documented in
32 Maintnan reports that will incorporate, by reference, any supporting
33 documents.
34
35 11.11.3.6 Leachate Collection/Detection and Removal System. Maintenance
36 activities could be required for the tubing, pumps, and piping system of the
37 leachate collection/detection and removal system. Because most of the
38 leachate collection tubing will be below the waste, repairs will be limited to
39 in-pipe methods to avoid disturbing the waste. Pumps and other mechanical
40 devices will be regularly maintained following Hanford Facility procedures.
41 The piping system and associated valves will be repaired or replaced as
42- required All leachate collection m/detection and removal system maintenance
43 activities will be documented in maintenance reports.
44
45 11.11.3.7 Monitoring Wells. Maintenance will be required for the monitoring
46 well security equipment, the downhole tubing and screens, and the pumps.
47 Damaged security equipment will be repaired or replaced as required. Downhole
48 tubing and screens could be damaged from dislocation or corrosion over the
49 postclosure care period. If the damage is sufficient to materially effect the
50 integrity of the samples, the monitoring well will be replaced with a new
51 installation. The new installation will be constructed under the same
52 specifications as the original wells, and in the same general locations.
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1 The sampling pumps will be maintained regularly following Hanford Facility
2 procedures. All monitoring well maintenance activities will be documented in
3 maintenance reports.
A

5
6 11.11.4 Postclosure Contact
7
8--- - The following office (or their successors) will be the official contacts
9 - for the ERDF-rtng-the--postcoswre care period:
10
11 U.S. Department of Energy
12 Richland Operations Office
13 P.O. Box 550
14 Richland, Washington 99352
15
IV
17- 11-1-2 - - C-LOSURE AND -POSTCL#SURE DOCUNEMTATTnM
18
19 Under the 40 CFR 264.552 and WAC 173-303-646 CAMU regulations,
20 specifically under the regulations defining the expanded CAMU concept
21 [40 CFR 264.552(a)(1) and (2) and WAC 173-303-646(4)(b) and (c)], a CAMU is
22 not considered a land disposal unit or considered a unit subject to the MTRs.
23 Therefore, the specific requirements for notices to local land authority
24- -applicable-to land disposal units do not apply to closure of the ERDF.
25 However, after completion of the closure activities at the ERDF, the DOE-RL
26 will record a "notation on the deed", or on some other instrument that
27 normally is examined during title search that will in perpetuity notify a
28 potential purchaser of the property where the ERDF is located, and will
29 include the following information.
30
31 a The record will show the location of the ERDF and the surrounding land
32 that have-been-used-to manage hazardous/dangerous waste.
33
34 0 A survey plat, indicating the dimensions and locations of the ERDF
35 with respect to permanently surveyed benchmarks, prepared by a
36 certified professional land surveyor will be included. The survey
37 plat will include a record of the type, location, and quantity of
38 waste placed in the ERDF to the extent that the information exists.
39
40 * A note will be included that indicates the property has been used for
41 waste disposal and that postclosure use of the property can never be
42 allowed to disturb the integrity of the final cover, liners or other
43 components of the containment system unless it can be demonstrated
44 that any proposed disturbance will not increase the risk to human
45 health and the environment, or it is necessary to reduce a threat to
46 human health and the environment.
47
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Table 11-1. Chapter 11.0 Cross-Reference Table.
([ ] - Denotes location of information in Ecology Part B checklist)

(sheet 1 of 4)

Washington State Federal

Specifically required CAMU Regulations-* CAMU regulations
EROF outline chapter* by CAMU regulation? 173-303 40 CFR

11.0 Closure and Postclosure [11

11.1 Closure for Containers, No N/A under 646 N/A under 264.552
Tank Systems, Waste Piles,
Surface Impoundments, Land
Treatment, Landfills, and
Miscellaneous Units
[I-1d(1)-I-1d(6)J
WAC 173-303-630(10)
WAC 173-303-640(8)
WAC 173-303-650(6)

1 WAC 173-303-655(8)
WAC 173-30-660(9)-
.A. 17-303-665(6)-

WAC 173-303-670(8)
40 CFR 264.178

4LrX 404-IY

40 CFR 264.228
40 CFR 264.258
40 CFR 264.280
40 CFR 264.310
40 CFR 264.351
40-CFR 264.575--

11.2 Postctosure/Contingency No N/A under 646 N/A under 264.552
Postclosure for Tank Systems,
Waste Piles, Surface
Impoundments, Incinerators, Land
Treatment, Landfills and
Miscellaneous Units [1-2
WAC 173-303-610(8)(a) and b)
WAC 173-303-640(8)(b)
WAC 173-303-650(6)
WAC 173-303-655(8)
WAC 173-303-660(9)
WAC 173-303-665(6)
WAC 173-303-670(8)
WAC 173-303-680(4)
40 CFR 264.228
40 CFR 264.258
40 CFR 264.603
40 CFR 264.280
40 CFR 264.310
40 CFR 264.351
40 CFR 264.525

11.3 Notices Required for No N/A under 646 N/A under 264.552
Disposal Facilities [1-31
WAC 173-303-610(6)
WAC 173-303-61001)
WAC 173-303-610(7)
WAC 173-303-610(10)
40 CFR 264.119

940612.1027 T11-1. 1



THIS PAGE INTENTIONALLY
LEFT BLANK



DOE/RL-94-40, Rev. 0
06/94

Table
([ ] - Denotes

11-1. Chapter 11.0 Cross-Reference Table.
location of information in Ecology Part B checklist)

(sheet 2 of 4)

940612.1027

Washington State FederaL
Specifically required CAMU Regulations** CAMU regulations

EROF outline chapter* by CAMU regulation? 173-303 40 CFR

11.4 Certification of Completion No N/A under 646 N/A under 264.552
of Postclosure Care
[Not in checklist]
WAC 173-303-610(11)
40 CFR 264.120

11.5 Ctosure Cost Estimate No N/A under 646 N/A under 264.552
[1-4)
WAC 173-303-620(3) and (1)(c)
WAC 173-303-806(4)(a)(xv)
40 CFR 264.142
40 CFR 270.14(b)(15)

-1.6 -financinl Assurance No N/A under 646 N/A under 264.552
Mechanism for closure [1-51
WAC 173-303-620 (4)
WAC 173-303-806(4)(a)(xv)
40 CFR 264.143
40 CFR 264.146

11.7 Postclosure Cost Estimate No N/A under 646 N/A under 264.552
ri -61

WAC 173-303-806(4)(a)(xvi)
WAC 173-303-620(5)
40 CFR 264.144
40 CFR 270.14(b)(16)

11.8 Financial Assurance. __-_ No N/A-under 646 . N/A under 264.552
Mechanism for Postclosure Care
[1-71
WAC 173-303-806(a)(xvi)
WAC 173-303-620(6)
40 CFR 264.145
40 CFR 264.146

11.9 Liability Requirements No N/A under 646 N/A under 264.552
[1-8]

WAC 173-303-806(a)(xvii)
WAC 173-303-620(8)
40 CFR 264.147
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Cr ] - Denotes location of information in Ecology Part B checkli
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st)

Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMIJI reguLation- 173- 40 CFR

11.10 Closure Plan for ERDF CAMU Yes 646(5)(a)(i), (ii), and (iv) 264.552(c)(1), (2), and (4)
Trench 646(5)(b)(iv) 264(e)(2), (3)(ii), and (4)
[Not in checklist] 646(5)(c) CAMU Criteria 1, 2, and 4
WAC 173-303-806(4)(a)(xiii)
WAC 173-303-610
WAC 173-303-610
WAC 173-303-610
WAC 173-303-665(6)
WAC 173-303-806(4)(c)(iv)
WAC 173-303-665(8a)(viii)
WAC 173-303-665(6)(a)
WAC 173-303-610(3)(a)(vii)
WAC 173-303-610(4)
WAC 173-303-610(4)(a)
40 CFR 270.14(b)13
40 CFR 264.112(a)(1) & (2)
40 CFR 264.112(b)(1)-(6)
40 CFR 264.114
40 CFR 264.310
40 CFR 270.21(e)
40 CFR 270.20(f)
40 CFR 264.310(a)
40 CFR 264.310(a)(1)-(5)
40 CFR 264.112(b)(6)
40 CFR 264.112(b)(2)
40 CFR 264.113(a) & (b) -

11.11 Postclosure Plan [1-2) Yes 646(5)(a)(i), (ii), and (iv) 264.552(c)(1)-(7)
WAC 173-303-610(8)(a) 646(5)(b)(iii)(B) 264.552(e)(4)(iv)
WAC 173-303-665(6) 646(5)(b)(iv) CAMU Criteria 1-7
WAC 173-303-806(4)(d)(vii)
WAC 173-303-806(4)(e)(ix)
WAC 173-303-866(4)(h)(v)
40 CFR 264.118
40 CFR 264.119
40 CFR 264.197(b)
40 CFR 264.197(c)(2)
40 CFR 264.310(b)
40 CFR 270.14(b)(13)
40 CFR 270.17(f)1-
40 CFR 270 .180)-
40 CFR 270.20(f)
40 CFR 270.20(g)
40 CFR 270.21(e)
40 CFR 270.23(a)(3)
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Table 11-1.
([ ] - Denotes locati

Chapter 11.0 Cross-Reference Table.
on of information in Ecology Part B checklist)- --(sheet 4 of 4)

Washington State FederaL
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

11.12 Closure and Postclosure No N/A under 646 N/A under 264.552
Docunentation [1-3]
WAC 173-303-610(7)
WAC 173-303-610(9)
WAC 173-3iU-61000)
WAC 173-303-610(11)
I :;>R 27a.14(b)(14)
40 CFR 264.119

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

* AssuMIes tiat Washington State has received HS.w authority.
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1 12.0 REPORTING AND RECOROKEEPING
2
3
4 The RCRA TSD reporting requirements are well documented in 40 CFR 264.70,
5 -and in WAC 173-303 (Table 12-1). Although these reporting requirements are
6 not explicitly required for CAMUs, applicable reports that will be provided
7 and maintained for the ERDF have been included in the following sections.
8
9 The CAMU regulations, 40 CFR 264.552 and WAC 173-303-646, do not

10 explicitly define reporting and- recordkeeping--requirements for CAMUs.
11 Proposed Subpart S Rules, as presented in the Federal Register (55 FR 145),
12 provide the basis for development of the recently promulgated CAMU
13 regulations, but do not afford specific information concerning reporting
14 requirements. The Proposed Subpart S Rules state that the following three
15 notifications may be required: (1) notification of groundwater contamination;
16 2-) notification of air contamination; and (3) notification of residual
17 contamination, including deed notation (or similar device) of buried
18 contamination and indication of the types, concentrations, and locations of
19 hazardous waste and hazardous constituents. These three notification
20 requirements are addressed in Section 12.4.1.
21
22 The following reports and recordkeeping activities for the ERDF are based
23 upon those for RCRA/TSD units. These reports and recordkeeping activities
24 have been modified, however, to meet CAMU requirements, as implied within
25 40 CFR 264.552 and WAC 173-303-646.
26
27
28 12.1 NOTIFICATION OF DANGEROUS WASTE ACTIVITIES
29
30 Notification of dangerous waste activities as described in
31 WAC 173-303-290 is not required for the ERDF because it will not accept waste
32 shipments from offsite generators or from a foreign source.
33
34
35 12.2 TREATMENT, STORAGE, AND DISPOSAL REQUIREMENTS
36
37 Reporting and recordkeeping specific to TSD units are not applicable to
38 the ERDF, as it is not a RCRA TSD, as defined in 40 CFR 264 and WAC 173-303.
39 However, several of these requirements were used as a basis for developing the
40 ERDF reporting requirements, as described in Section 12.4.
41
42
43 12.3 IMMEDIATE REPORTING
44
45 Although CAMU regulations do not require immediate reporting, it will be
46 included to fulfill CAMU Decision Criteria 2 [40 CFR 264.552(c)(2)) and
47 WAC 173-303-646(5)(a)(iii)]: "waste management activities associated with the
48- CAtshaiill not create unacceptable risks to humans or the environment
49 resulting from exposure to hazardous waste or hazardous constituents."
50
51 In the event of any noncompliance at the ERDF with the Hanford Facility
52 Permit that might endanger human health and the environment, the DOE-RL will
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1 verbally report the incident to Ecology and the EPA. Any such information
2- wi be-reported within 24 hours after the DOE-RL becomes aware of the
3 circumstances of the noncompliance. The immediate verbal report will contain
4 allthe information needed to determine the naturetand extent of any potential
5 threat to human health and the environment.
6
7
8 12.4 ENVIRONMENTAL RESTORATION DISPOSAL FACILITY REPORTING AND
9 RECORDKEEPING REQUIREMENTS
10
11 Information obtained, retained, and reported for the ERDF must include
12 those data that demonstrate compliance with CAMU criteria performance
13 standards. Particularly, sufficient information must be obtained to ensure
14 the-followi-ng:--- (1-)--the ERDF operates effecti-vely; (2)-waste placed in the
15 ERDF is characterized appropriately so they can be safely managed during the
16 operational phase and closure and postclosure periods; and (3) the location of
17 waste placement within the ERDF is known and understood such that appropriate
18 long-term management can be achieved. The following reporting and
19 recordkeeping requirements will provide this information for
20--hazardusjdangers waste-transported to and- nanaged in the ERDF. The ERDF
21 also will manage TSCA remediated waste, and reporting and recordkeeping
22 requirements applicable to management of this waste in a CAMU will be provided
23 and implemented before acceptance of this remediation waste at the ERDF.

25
26 12.4.1 Reporting Requirements
27
28 This section discusses the reporting requirements that are applicable to
29, the ERDF, which ensure that the CAMU criteria will be met. The following are
30 included in the reporting requirements:
31
32 e Waste transfer reports
33 0 Annual ERDF waste reports
34 - Groundwater monitoring notification reports
35 0 Contingency plan incident records
36 * Closure reports
37 0 Postclosure reports.
38
39 Biennial reports specific to the ERDF are not explicitly required, but
40 the information normally required by the EPA to be included in these reports
41 will be provided in the above-mentioned annual ERDF waste reports.
42
43 12.4.1.1 Waste Transfer Reports. Onsite waste transfer documentation for
44 waste shipped on Hanford Facility roadways will be kept as good management
45 practice. The specific information to be provided for each waste shipment, as
46 well as ERDF internal waste management and tracking systems, are described in
47 Chapter 3.0, Section 3.2 of this application. Additional details relative to
48 the specific reporting and recordkeeping that will be maintained for the ERDF
49 will be provided before initiation of waste acceptance.
50
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1 The Hanford Facility has methods in place for tracking onsite waste
2 shipments. A description of the waste tracking system that will be used at
3 the ERDF is described -in Chapter 3J,--Sec-tion 3.2.3-2 of-this application.

5 12.4.1.2 Annual Environmental Restoration Disposal Facility Waste Reports.
6- -- The Hanford facili-ty i-s required to submit --anual- danqerouswaste reports for
7 onsite activities, pursuant to WAC 173-303-390. Although not explicitly
-8- -required-for the ERDF, -an ann,"l ERD waste report will be submitted by
9 March 1 of each year. This report will include the following information:

10
11 - Name and location of the unit
12
13 0 Calendar year covered by the report
14
15 a Sources of waste emplaced in the ERDF
16
17 0 Description of the waste received at the ERDF during that calendar
18 year.
19
20 12.4.1.3 Groundwater Monitoring Notification Reports. Quarterly reports of
21 groundwater sampling results and an annual evaluation of these sampling
22 results are not explicitly required under 40 CFR 264.552 or WAC 173-303-646.
23 However, quarterly and annual reports are prepared documenting Hanford
24 Facility groundwater monitoring data (i.e., in RCRA groundwater monitoring
25 projects), and it is appropriate to include the semiannually-collected ERDF
26 data in these reports. The ERDF groundwater quality data will be included in
27 the quarterly and annual reports published by the DOE-RL. Specifically, these
28 reports will include both sampling results and an evaluation of the sampling
29 results.
30
31 12.4.1.4 Contingency Plan Incident Records. In the event of an incident
32 occurring at the ERDF that requires initiation of the emergency plan, the
33- Buildi-ng Emergency Director -or coordinator-, will noti-fy the flrrtirranrc
34 Notification Center (376-2900).
35
36 If the ERDF stops operating in response to a fire, an explosion, or a
37 release that could present a hazard to human health and the environment, the
38 building emergency director or coordinator will notify the DOE-RL, via ERDF
39 line management, that the ERDF is operational and the emergency cleanup is
40 complete, before commencing operations.
41
42 The DOE-RL also will provide three types of notifications pertinent to
43 the ERDF: the incident assessment report, a 15 day report and an ERDF restart
44 notification. Details of these notifications are provided in the following
45 sections.
46
47 -- - -12.4.1.4.1 Incident Assessment Report. The Occurrence Notification
48 Center (376-2900) immediately will notify affected county emergency
49 management, Ecology and/or the EPA, and the individual designated as the
50 on-scene coordinator for the southeastern Washington area of the National
51 Response Center (1-800-424-8802) if a fire, an explosion, or a release at the
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1 ERDF could threaten human health and the environment outside of the Hanford
2 Facility. The report will contain the following information:
3
4 * Name and telephone number of reporter
5
6 a Name of the unit (ERDF)
7
8 * Time and type of incident
9

10 - Name and quantity of material(s) involved to the extent known
11
12 * Extent of injuries if any
13
14 * Possible hazards to human health and the environment outside of the
15 ERDF, including hazardous/dangerous constituents.
16
17 12.4.1.4.2 15-Day Report. The DOE-RL will provide a written report
18 within 15 days of any incident that requires implementation of the contingency
19 plan. The report will include the following:
20
21 * Name, address, and telephone number of owner/operator
22
23 a Name, address, and telephone number at the ERDF
24
25 * Date, time, and type of incident
26
27 * Name and quantity of materials involved
28
9a Ex+ont r f iniirioc if any

30
31 * Assessment of actual or potential hazards to human health and the
32 eivironment where this s applicable
33
34 * Estimated quantity and disposition of recovered material that
35 resulted from the incident
36
3 Cause of the incident
38
39 * Method of remediation
40
41 * Description of corrective action taken to prevent recurrence of the
42 incident-
43
44 12.4.1.4.3 Restart Notification. If the ERDF stops operations in
45 response to a fire, an explosion, or a release that could present a hazard to
46 human health or the environment, the DOE-RL will notify the appropriate local
47 authorities and regulators before operations are resumed in the affected
48 area(s). The notification will indicate that cleanup procedures are complete
49 and that emergency equipment is clean and fit for its intended use.
50
51 12.4.1.5 Closure Reports. Reports that will be provided regarding the
52 closure -f +6- CDRf +r h .i41 4nl t.. +he following:
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1 * Notification of beginning of closure
2 * Certification of closure
3 * The survey plat.
4
5 12.4.1.5.1 Notification of Closure. At least 60 days before the date on
6 which final closure of the last ERDF trench cell is expected to begin, the
7 appropriate regulatory agency will be notified in writing.
8
9 12.4.1.5.2 Certification of Closure. Within 60 days of completion of

10 final closure of the last ERDF trench cell, a certification signed by the
11 DOE-RL and an independent registered professional engineer will be submitted
12 to the regulatory authority. The certification will be sent by registered
13 mail or an equivalent delivery service and will state that the ERDF was closed
14 in accordance with the approved closure plan. Documentation supporting the
15 independent registered engineer's certification will be supplied upon request
16 of the regulatory authority.
17
18- -i.4.1.5.3- Survey Plat. On submission of the closure certification, a
19 survey plat -indicating the land dimensions of the ERDF will be
20 submitted to the appropriate regulatory authorities. The survey plat will be
21 prepared and certified by a professional land surveyor. The plat will contain
22 a note that states the DOE-RL's obligation to restrict disturbance of the
23 ERDF.
24
25 12.4.1.6 Postclosure Reports. Postclosure reports will include the
26 following:
27
28 * Location records
29 * Notice in deed
30 * Postclosure care completion certification.
31

2 2.. ..6.1 Location Records. Not later than 60 days after the
33 submission of the closure certification, the DOE-RL will submit to the local
34 zoning authority a record of the type, location, and quantity of dangerous
35 waste disposed of at the EnnR.
36
37 12.4.1.6.2 Notice in Deed. Within 60 days of the certification of
38 closure of the ERDF, the DOE-RL will sign, notarize, and file for recording a
39 notice indicating that the disposal of dangerous waste has occurred at the
40 ERDF and the location of the waste management activities. The notice will be
41 sent to the Auditor of Benton County, P.O. Box 470, Prosser, WA, with
42 2nstruct-on-sto recordthis notice in the General Index. This type of
43 document is normally reviewed in property title searches.
44
45 12.4.1.6.3 Postclosure Care Completion Certification. No later than
46 60 days after completion of the postclosure care period for the ERDF, the
47 DOE-RL will submit to the regulatory authority by registered mail or an
48 equivalent delivery service, a certification that the postclosure care was
49 performed in accordance with the approved postclosure plan. The certification
50 will be signed by the DOE-RL and an independent registered professional
51 engineer. Documentation supporting the engineer's certification will be
S2 furnished upon request.
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1 12.4.1.7 Proposed Subpart S Reporting Requirements. The proposed Subpart S
2 rules state that the following notifications be submitted: (1) notification
3 of groundwater contamination; (2) notification of air contamination; and
4 (3) notification of residual contamination. Because Subpart S is not final,
5 these notifications are not required. However, information pertinent to these
i6-notification requirements will-be-submitted-as-part-of-other-reports-to be
7 submitted. Groundwater contamination can be assessed based on data included
8 in annual and quarterly groundwater reports (Section 12.4.1.3). Releases to
9 both air and groundwater may be included in contingency plan incident records

10 (Section 12.4.1.4) while deed notification is included in Section 12.4.1.6.
11

12
13 12.4.2 Recordkeeping Requirements
14
15 Recordkeeping requirements for TSD units are not directly applicable to
16 the ERDF. However, because the ERDF is a large-scale operation that involves
17 detailed operating records, specific information/data will be obtained and
18 retained. This information is discussed in the following sections.
19
20 12.4.2.1 Facility Plans. To ensure safe and appropriate operation of the
21 ERDF and to support CAMU Decision Criteria requirements, the following plans
22 will be included among those that Will be required to be kept on the Hanford
23 Facility:
24
25 - Hanford Facility Contingency Plan and amendments, and ERDF emergency
26 plan (as discussed in Chapter 7.0 of this application)
27
28 * Training Plan
29
30 * Interim cover, closure, and postclosure plans
31

33
34 Copies of these plans will be maintained for the active life of the ERDF,
35 with the exception of inspection plans that are maintained for 5 years after
36 inspections have been made. The specific location will be provided before
37 waste acceptance at the ERDF. Modifications or amendments required as a
38 result of changing regulatory and operational requirements will be submitted
39 to the regulatory authority and added tothe plans maintained at the ERDF.
40
41 12.4.2.2 Operating Records. Operating records typically are required for TSD
42 --units to- detait and -record activities. --Although -operating- records are not
43 specifically mandated-for CAMUs, maintenance- of these records relative to ERDF
44 operations is necessary because of the large-scale and long-term waste
45 management activities intended at the ERDF. Further, maintenance of ERDF
46 records will ensure that all activities are appropriately documented, so that:
47 (1) the ERDF is operated in a safe fashion to mitigate ongoing/future
48- releases- (2) remediation activities are expedited; and (3) treatment
49 activities, as applicable, are appropriately recorded.
50

940613.0922 12-6



DOE/RL-94-40, Rev. 0
06/94

1 Operating records to be maintained at the ERDF include the following:
2
3 - Description and quantity of waste shipment to be managed in the ERDF
4 including the date and method of emplacement
5
6 * Location, content and quantity of waste buried within the ERDF
7
8 * Waste analysis results
9

10 * Inspection records
11
12 * Waste minimization certification for the ERDF
13
14 a Groundwater monitoring results
15
16 * Contingency plan incident records.
17
18 Land disposal restrictions (LDRs) records will not be maintained, as
19 emplacement of waste witin the EROF is not considered land disposal under
20 RCRA and WAC regulations.
21
22 12.4.2.2.1 Waste Description and Quantity. The description and quantity
23 of each waste to be deposited within the ERDF will be maintained in the ERDF
24 operating records. Waste transfer and onsite waste tracking records,
25 describing the types and quantities of remediation waste managed on a per load
26 basis, are to be maintained as part of the operating record.
27
28 12.4.2.2.2 Waste Location. The location of each waste shipment and the
29 quantity managed within the ERDF will be documented and maintained daily as
30 described in Chapter 3.0. If remediation waste shipments from different
31 remediation units are accepted during an individual day, the location of each
32 load within the ERDF will be identified. The quantity of waste within each
33 load will be recorded.
34
35 12.4.2.2.3 Waste Analysis. Waste analysis records of the remediation
36 waste managed in the ERDF will be included in the operating record. The waste
37 analysis information will be acquired from each remediation site. Specific
38 recordkeeping procedures for the ERDF will be provided before initiation of
39 waste acceptance at the ERDF.
40
41- ---- 12.4.2.24 Inspect-ion Records. Inspection records will be maintained as
42 part of the operational records for 5 years from the inspection date. The
43 records will include the following:
44
45 * Date and time of inspection
46 * Inspectors's printed name and handwritten signature
47 * Notations of observations
48 * Date and nature of any repairs or other remedial actions.
49
50 12.4.2.2.5 Waste Minimization Certification. Annually, a certification
51 by the DOE-RL that the Hanford Facility (including the ERDF) is in compliance
52 with waste minimization requirements is entered into the Hanford Facility
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1 operating record. A copy of this record will be included in the ERDF
2 operating records.
3
4 12.4.2.2.6 Groundwater Monitoring Results. Groundwater monitoring
5 results will be included within the annual and quarterly reports, discussed in
6 Section 12.4.1.3. The ERDF reports will be included in the quarterly and
I annual reports.
8
9 12.4.2.2.7 Contingency Plan Incident Records. Records documenting the

10 details of any incidents requiring implementation of the contingency plan at
!I the ERODF will -be mainta-ined i-n- the -ERDF operating record. Events requiring
12 implementation of the contingency plan or building emergency plan are recorded
13 in the building manager's log book, and the log book is audited to ensure that
14 incidents were reported and handled properly. The Building Emergency Director
15 or line management documents all situations requiring contingency plan
16 implementation on an event fact sheet and a copy of the event fact sheet is
17 retained at the ERDF as part of the operating record. In addition to these
18 records, occurrence reports will be generated to document incidents, including
19 those that are judged too minor to require the implementation of the
20 contingency plan, but that are identified as offnormal events, unusual
21 occurrence, or emergencies.
22
23 12.4.2.3 Miscellaneous Support Recordkeeping. Miscellaneous support records
24- will-bc- kept, i-ncluding training records. --Because the uni-t is a CAMU, records
25 concerning closure and postclosure cost estimates and certification(s) are not
26 explicitly required, and liability coverage documentation is not required for
27 federal facilities. However, although the ERDF is exempt from the closure and
28 postclosure cost estimate requirements, the DOE-RL will submit an annual
29 report undating the projections of anticipated costs for closure and
30 postclosure of the ERDF. This report will be submitted annually to the
31 appropriate regulatory authority. This report will be submitted on October 30
32 of each year, starting with the year after the issuance of the Hanford
33 Facility Permit. Certification records are not required for the ERDF
34 (Chapter 14.0). In accordance with 40 CFR 264.140(c) and WAC 173-303,
35 -liability documentation is not required for federally-owned facilities such as
36 the Hanford Facility.
37
38 12.4.2.3.1 Training Records. Training records of each employee will be
39 maintained at the ERDF. Training records, which include employee name and
40 waste management position, document that employees have received the training
41 required for that position. Training records on current employees will be
42 kept until closure of the ERDF, while training on former employees are kept
43 for 3 years from the date the employee last worked at the ERDF. Official
44 training records are maintained for the ERDF waste management employees in the
45 Training Records Information System. This database will be maintained by the
46 Training Records Organization in accordance with the requirements of the
47 Privacy Act of 1974. Presently, the training records of individual employees
48 are available for inspection purposes through the Freedom of Information Act
49 of 1966. The DOE-RL is seeking authorization through the U.S. Department of
50 Energy-Headquarters to amend the systems notice under the Privacy Act to allow
51 regulatory agencies 'routine use' access to training records.
52
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Table 12-1. Chapter 12.0 Cross-Reference Table.
([ ] - Denotes location of information in Ecology Part B checklist)

Washington State Federal
Specifically required CAMU Regutations** CAMU regulations

ERDF outline chapter* I by CAMU regulation? 173-303 40 CFR

12.0 Reporting and Recordkeeping Not in checklist]

12.1 Notification of Dangerous No N/A N/A
Waste Activities

12.2 Treatment, Storage, and No N/A N/A
Disposal Requirements 1

12.3 Imediate Reporting No--information is 646(5)(a)(ii) 264.552(c)(2)
40 CFR 264.56.(d) provided in support of CAMU Criteria 1 and 2

D CAMU criteria

12.4 Environmwental Restoration No--information is 646(5)(a)(i) and (ii) 264.552(c)(1) and (2)
DisposaL-Fnci-ity -Repcort-ing and provided in eupprt nf---- --- CAMU Criteria 1 and 2
Recordkeeping Requireme-nts I CA criteria

* The sections of this application are based on the Ecology Part 8 Checklist.
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements
these sections.

The referenced regulations, both
that typically are incorporated in

** Assuines that Washington State has received HSWA authority.
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1 13.0 OTHER RELEVANT LAWS
2
3
4 The 40 CFR 264.552 and WAC 173-303 provides flexibility relative to RCRA
5 requirements for a CAMU, but does not exclude the CAMU from complying with
6 ather applicable regulations and relevant laws. Relevant environmental laws
7 and regulations have been reviewed, with the necessary permits and approvals
8 determined.
9

10 This chapter provides a summary of the regulatory review performed to
11 ensure that other applicable regulations have been examined and compliance
12 strategies developed for meeting these requirements. The major environmental
13 laws evaluated include the following, all as amended:
14
15 0 Atomic Energy Act of 1954
16 * The Clean Air Act of 1977
17 * The Clean Water Act of 1977
18 * Washington State Water Pollution Control Act
19 e Safe Drinking Water Act of 1974
20 - The Endangered Species Act of 1973
21 - The Fish and Wildlife Coordination Act of 1934
22 * The National Historic Preservation Act of 1966
23 * Wild and Scenic Rivers Act of 1968
24 0 The Toxic Substance Control Act of 1976
25 * The Model Toxics Control Act of 1990.
26
27 A summary of the relationship among the CAMU regulations, RI/FS process,
28 National Environmental Policy Act (NEPA) of 1969 roadmap and proposed plan,
29 which are included in the Regulatory Package, also is included.
30
31 Table 13-1 presents a cross-reference among CAMU regulations, and RCRA
32 and WAC TSD requirements for complying with other relevant laws. Although
33 this application will be used to assess whether the substantive requirements
34 of RCRA CAMU have been met as an ARAR under CERCLA (as well as the RCRA CAMU
35 application), this chapter is not meant as a discussion of CERCLA ARARs.
36 Applicable, relevant and appropriate law/regulations evaluated under CERCLA
37 are discussed within the RI/FS document (DOE-RL 1994d). Rather, this chapter
38 describes those regulations that must be complied with when the ERDF is
39 permitted under RCRA for the acceptance of RCRA past-practice waste.
40
41
42 13.1 THE ATOMIC ENERGY ACT OF 1954
43
44 The Atomic Energy Act provides that the U.S. Atomic Energy Commission
45 (succeeded by the DOE for conducting nuclear defense and research and
46 development activities at the Hanford Site) is authorized to develop and
47 implement regulations to govern activities related to the design, location,
48 and operation of DOE sites, to protect health, and to minimize danger to life
49 or property. The radioactive component of mixed waste is interpreted by the
50 DOE to be regulated under the Atomic Energy Act; the nonradioactive dangerous
51 component of mixed waste is interpreted to be regulated under the RCRA and
52 WAC 173-303.
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1 The DOE has issued several orders to govern the activities of its sites
2 and to manage the health protection aspects of mixed waste. These orders
3 provide for a consistent approach to managing waste that results from
4 DOE activities. The orders set radiation exposure limits and concentration
5 guidelines to minimize exposure to radiation and detail the standards and
6 procedures for managing mixed waste.
7
8
9 13.2 THE CLEAN AIR ACT OF 1977
10
11 The Clean Air Act establishes a federal and state cooperative scheme to
12 control the airborne emission of pollutants and prevent further deterioration
13 of air quality, by achieving and setting standards for abating air pollution,
14 and maintaining the federally mandated national ambient air quality standards.
15 Air standards are implemented and enforced primarily by state and local
16 authorities. The Washington State clean air regulations address control of
17 nearly 700 air pollutants including radioactive airborne emissions, ozone-
18 depleting substances, and pollutants suspected of causing global warming.
19 Compliance with these regulations requires specific actions before
20 construction, startup, and normal operations of facilities (i.e., notices of
21 construction, registration, annual reporting, air operating permit
22 applications, etc.). The regulations require prior approval by one or more
23 clean air agencies before any construction or modification is begun that would
24 supply any significant increase in emissions.
25
26 The ERDF will comply with applicable federal, state, and local
27 requirements to control and abate airborne emissions of pollutants, including
28 the following.
29
30 - Generalregulations for sources of air- pollut-ants (WAC 173-400 through
31 495) established under the authority of the Washington Clean Air Act
32 (Revised Code of Washington [RCW] 70.94). A notice of construction
33 and new source review, under WAC 173-460 (controls for new sources of
34 toxic air pollutants), is required for the ERDF before acceptance of
35 RCRA past-practice remediation waste.
Ir
3u

37 - National Emission Standards for Hazardous Air Pollutants (40 CFR 61)
38 and National Emission Standards for Radionuclide Emissions from
39 -__ U.S. -Department -of Energy FaciIittes (41)&FR 61, Subnart H).
40 An approval to construct from the EPA is required for the ERDF before
41 acceptance of RCRA past-practice remediation waste. Documentation of
42 this nature is not explicitly required under CERCLA.
43
44 * Radiation Protection Air Emissions (WAC 246-247) regulates radioactive
45 air emissions and has adopted the federal radionuclide National
46 Emission Standards for Hazardous Air Pollutants (NESHAP) requirements.
47 Under RCW, Nuclear Energy and-Radiation, RCW 70.98 of the Washington
48 Clean Air Act, the Department of Health's statutory mandate is
49 established to regulate and enforce the standards of WAC 173-480. A
50 radiation protection air emissions notice of construction is required
51 for the ERDF before acceptance of RCRA past-practice remediation
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1 waste. Documentation of this nature is not explicitly required under
2 CERCLA.
3
4 - Benton-Franklin Counties Air Pollution Control Authority general
5 regulation 1 (1993).
6
7
8 13.3 CLEAN WATER ACT OF 1977
9

10 Operation of the ERDF will not result in the discharge of effluent to a
11 -surface water body requiring a National Pollutant Discharge Elimination System
12 permit; therefore, no permits or review pursuant to the Clean Water Act are
13 applicable. However, should discharge of storm water to the ground be
14 designated within the forthcoming Definitive Design Report for the ERDF, a
15 Storm Water Discharge Plan will be submitted.
16
17
18 13.4 WASHINGTON STATE WATER POLLUTION CONTROL ACT
10

20 Discharge to-soil is not planned as part of the ERDF; therefore, a permit
21 application for a State Waste Discharge Permit, authorized by the Washington
22 State Water Pollution Control Act, RCW 90.48 and WAC 173-216 is not required.
23 Applicable permits relative to support operations for the ERDF will be
24 obtained as required.
25
26
27 13.5 SAFE DRINKING WATER ACT OF 1974
28
29 The Safe Drinking Water Act regulates discharges to groundwater by way of
30 injection wells. Support operations for the ERDF will include septic systems
31 that are Class V injection wells. Appropriate permits and/or documentation
32 will be obtained for these support units, but the ERDF trench itself does not
33 include any injection wells. Therefore, the Safe Drinking Water Act does not
34 apply to the ERDF trench.
35
36
37 13.6 ENDANGERED SPECIES ACT OF 1973
38
39 The ERDF is located between the 200 East and 200 West Areas. Chapter 2.0
40 provides location information, as well as a detailed discussion of site
41 environmental conditions including habitat types and areas, wildlife
42 associations and uses, and available habitats. The June 1993 ecological
43 survey (WHC 1993a) indicated that, relative to other portions of the
44 200 Areas, the ERDF site examined was relatively undisturbed. The survey also
-45 -indicated that the area includes sagebrush habitat, which the dwarf evening
46 primrose (a species of concern) relies upon, and construction of the ERDF
47 would disturb this habitat. The Washington State Department of Fish and
48 Wildlife has designated the shrub-steppe community in the ERDF area a Priority
49 Habitat within the state. The survey did not indicate that any endangered or
50 threatened species of plants or animals occurred within the ERDF area.
51 However, some animal species of concern, such as a pair of nesting long-billed
52 curlews, were identified.
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1 The ERDF site occurs in a relatively small portion of the Hanford
2 Facility and, hence, likely does not play a significant role in the overall
3 ecology of the Hanford Facility due to the ERDF's relative size. No listed
4 endangered or threatened species or their habitats are expected to be affected
5 by ERDF activities, or those activities associated with the ERDF. However,
6 the 1993 ecological survey (WHC 1993a) stated that construction will disturb
7 the sagebrush habitat that species of concern rely upon. The survey
8 recommended that consultations among the DOE-RL, the U.S. Department of
9 Interior, and the Washington State Department of Fish and Wildlife take place
10 to discuss the ERDF; these consultations are in progress. Additionally, a
11 comprehensive baseline survey of the ERDF will be completed, as discussed in
12 the site characterization plan (WHC 1994c).
13
14
15 13.7 FISH AND WILDLIFE COORDINATION ACT OF 1934
16
17 The ERDF will not involve the impoundment, diversion, or other control or
18 modification of any body of water. Therefore, no permits or review pursuant
19 to this statute are applicable. Also, activities associated with the ERDF do
20 not involve the impoundment, diversion, or other control or modification of
21 any body of water, and no permits or review pursuant to this statute are
22 applicable relative to these ERDF support units.
23
24
25 13-.-S -NATIONAL HISTORIC PRESERVATION ACT OF 1966
26
27 In the area near and around the ERDF, nine isolated artifacts,
28 (three prehistoric and six historic), and five sites (one paleontologic, one
29 with prehistoric and historic/modern components, and three historic), were
30 recorded. Of these, three sites (HP-93-001, HT-93-080, and HT-93-081) do not
31 meet any of the criteria necessary for listing on the National Register of
3a- Historic Places- (National Register). The White Bluffs road crosses near the
33 ERDF, and is a former Indian trail that has been in use since antiquity.
34 This road has played a role in Euro-American immigration, development, and
35 agriculture, and is considered eligible for the National Register of Historic
36 Places. However, the road does not cross through the ERDF. The research
37 potentiai of the five sites and of all but one of the nine isolated artifacts
38 (isolates) has been exhausted through recordation and collection. South of
39 the ERDF, HT-93-083, a wooden structure, and HT-93-084, a site associated with
40 HT-93-083, by themselves, do not retain nationally significant information
41 (WHC 1994b, d, and e).
42
43 -- The ERDF will not effect any properties eligible for the National
44 Register because the ERDF will lie south and east of White Bluffs road.
45 The ERDF will have no effect on sites HT-93-083 and HT-93-084 because these
46 sites are well south of the ERDF site boundary. The Hanford Cultural
47 Resources Laboratory (HCRL) will issue an updated survey report in early 1994,
48 and results of this report will be included in a modification to this
49 -application, if applicable.
50
51 All necessary mitigation to preserve or protect any recent discoveries
52 will occur-before site preparation activi-ties commence. Workers will be
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1 directed to watch for additional cultural properties during excavation
2 activities. If properties are discovered, personnel from the HCRL and the
3 DOE-RL will assess the significance of the find and will contact the State
4 Historic Preservation Officer.

6
7 13.9 WILD AND SCENIC RIVERS ACT OF 1968
8
9 The ERDF will not affect any rivers presently designated under the Wild

10 and Scenic Rivers Act. Action relative to requirements under this Act are not
11 warranted.
12
13
14 13.10 THE TOXIC SUBSTANCES CONTROL ACT OF 1976
15
16 The TSCA was enacted to protect human health and the environment by
i7 zrequiritig that speci-fiR chemicas be tested and regulations restricting their
18 processing and use be implemented. The objectives of the Act include the
19 development of adequate data to determine the human health and environmental
20- effect-of-chemicals,-and to control any chemicals that present an
21 unreasonable risk of injury. The section of the Act most relevant to the ERDF
22 involves the emplacement of remediation waste that may contain polychlorinated
23 biohenyls (PCBs) and asbestos. The requlations promulgated to prescribe the
24 TSCA methods for disposal of PCBs is 40 CFR 761; regulations pertinent to
25 disposal of asbestos are contained in 40 CFR 763.
26
27 As discussed in Chapter 3.0 of this application, the EROF will receive
28 PCBs and asbestos waste. TSCA is the primary regulatory tool for PCBs, and
29 40 CFR 761 presents TSCA regulations for the manufacturing, processing,
30 distribution in commerce, and use prohibitions of PCBs. PCBs are also
31 regulated-under RCRA,_but to-a much lesser extent that TSCA. The RCRALDRs
32 pertain to PCBs when the PCBs are hazardous wastes (e.g., because the PCBs
33 exhibit a characteristic of a hazardous waste or they have been mixed with a
34 listed hazardous waste). Also, the RCRA LDR California list regulates
35 halogenated organic compounds that include PCBs, when present in hazardous
36 waste. Because the ERDF does not involve land disposal, LDRs do not apply
37 automatically to PCBs that are a hazardous waste.
30
39 Subparts A, B, C, and H of 40 CFR 763 are reserved and are therefore not
40 applicable. Although Subpart E of 40 CFR 763 is not applicable, Appendix D to
41 Subpart E address important issues related to the transport and placement of
42 asbestos waste, which include recordkeeping, waste handling and waste
43 transport. Waste placement issues include selecting a placement facility,
44-_-receiving asbestos waste, waste placement and covering, controlling public
45 access, and recordkeeping. In addition, Appendix D of 40 CFR 763 states the
46 EPA has established asbestos placement requirements for active and inactive
47 placement sites under NESHAPs (40 CFR Part 61, Subpart M), and specifies
48 general requirements for solid waste placement under RCRA (40 CFR 257).
49 Because this section of the application pertains to TSCA regulations, these
50 NESHAPs, asbestos, and RCRA solid waste requirements are not addressed.
51
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1 Placement of waste in a CAMU is not land disposal, and therefore,
2 management of hazardous waste containing PCBs in the ERDF is not considered
3 land disposal under RCRA. However, both the asbestos and PCB regulations
4 frequently refer to the term "disposal". Because the CAMU is not a disposal
5 unit, the term disposal should be interpreted as "placement". This change in
6 the reading of the regulations in no way alters the meaning and effectiveness
7 of the TSCA regulations relative to PCB and asbestos disposal. As such, the
8 original intent of the TSCA regulations is satisfied.
9

10 The TSCA asbestos requlations are presented in 40 CFR 763. The TSCA
11 asbestos regulations pertain to schools, state and local government employees,
12 as well as the manufacture, import, process, and distribution of asbestos and
13 asbestos-containing products. Asbestos is also regulated under CERCLA but to
14 a much lesser extent than TSCA. Under CERCLA, asbestos (in a friable form) is
15 considered to be a hazar 1ous substance and has a reportable quantity of
16 1 pound. The National Response Center and appropriate state and local
17 officials must be notified under these circumstances. Although asbestos is
18 regulated under TSCA and CERCLA, NESHAP is the primary authority for
19 regulation of asbestos. Asbestos handling, reporting, recordkeeping, and
20 placement requirements for active and inactive placement sites are established
21 under _NESHAPs _(_4 FR 61 Subpart M)
22
23 Table 13-2 is an overview TSCA roadmap, showing where general
24 requirements of the TSCA regulations are addressed within the application.
25 General data gaps relative to TSCA are also presented in this table, and
26 should be assessed within the context of the overall data gaps present in this
27 application. As applicable, this roadmap will be modified and detailed
28 (i.e., to include more asbestos-related issues) before acceptance of RCRA
29 remediation waste, as the ERDF waste management strategy for PCBs and asbestos
30 is refined.
31
32
33 13.11 MODEL TOXICS CONTROL ACT OF 1990, AS AMENDED
34
35 The MTCA establishes administrative processes and standards to identify,
36 investigate, and -clean up-facilities-within the state of Washington where
37 hazardous substances have come to be located. It defines the role of the
38 department and encourages public involvement in decision making at these
39 facilities.
40
41 The Washington Hazardous Waste Cleanup Regulations for CAMUs,
42 WAC 173-303-646, establishes requirements for corrective action of releases of
43 hazardous/dangerous waste and hazardous/dangerous constituents, including
44 releases from solid waste management units. Specifically, the regulation
45 states that the owner/operator of a facility may be required to fulfil his
46 corrective action responsibilities under the MTCA, and/or by implementation of
47 a CAMU. The regulations go on to state that "in the case of facilities
48 seeking a permit... .corrective action requirements imposed pursuant to the
49 Model Toxics Control Act of 1990 (will be included in) the permit at the time
3V of permit Issuance."
51
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1 This application provides information to support issuance of a CAMU
2 permit modification for management of remediation waste, and the ERDF is not
3 (in and of itself) an area that requires remediation under MTCA. Rather, the
4 ERDF is proposed to manage remediation waste from the Hanford Facility.
5 Therefore, the MTCA does not directly apply to the ERDF.
6
7 13.12 STATE ENVIRONMENTAL POLICY ACT
8
9 The State Environmental Policy Act of 1971, WAC-197-11-960, requires

10 evaluation of environmental impacts associated with a project before approval.
11 The State Environmental Policy Act checklist that outlines how Act
12 requirements have been met, was provided as Appendix B to the ERDF Notice of
13 Intent (WHC 1994b)
1A
.1.

16 13.13 OTHER REQUIREMENTS
17
18 The ERUF is intended to manage both CERCLA and RCRA past-practice
19 remediation waste. Because it may not be possible to obtain the permits and
20 associated permit modifications before the Tri-Party Agreement-mandated
21 September 1996 startup date, the DOE-RL will seek to construct and operate the
22 unit as a CERCLA facility until appropriate RCRA permitting has been obtained.
23
24 To receive CERCLA waste, an RI/FS process has been used to determine the
25 optimal unit design considerations. The Tri-Party Agreement mandated use of a
26 specific design for initial trench construction, however, which is presented
27 in Chapter 4.0 of this application. A proposed plan will be prepared that
28 outlines the ERDF effort, which eventually will be provided to the public for
29 comment. The regulatory package will include a "NEPA Roadmap" wherein the
30 location of NEPA-required documentation will be indicated. A ROD will be
31 prepared by the EPA, perhaps incorporating elements of the proposed plan; it
32 is intended that the ROD be in place before initiation of ERDF construction.
33 Throughout the proposed plan and ROD (document), it is intended that the ERDF
34 will meet all necessary regulatory requirements to receive CERCLA waste in
35 September of 1996. Because the ERDF initially will be a CERCLA facility, RCRA
36 will be an ARAR and any ancillary support units (that could require RCRA
37 permitting if the units managed RCRA waste) will meet the substantive
38 requirements of RCRA. This means that these units will be constructed and
39 operated in compliance with RCRA, but RCRA documentation (i.e., permitting) is
40 not required to manage CERCLA waste in the unit(s).
41
42 Parallel to this effort, the DOE-RL will seek and obtain all necessary
43 permit modifications to operate the ERDF as a RCRA CAMU. It is assumed that a
44 Hanford Facility Permit will be issued before the need for acceptance of RCRA
45 past-practice waste in the ERDF, as RCRA requires that the ERDF and requisite
46 support units be permitted before to operation- Because the ERF and support
47 units will have been constructed and operated in compliance with RCRA, it is
48 not anticipated that any modification of the units, other than acquisition of
49 permit documentation, will be required.
50
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Table 13-I. Chapter- 13.0 Cross-Reference Table.
([ ] -Denotes location of information in Ecology Part B checklist)

Washington State Federal
SpecificalLy required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAM regulation? 173-303 40 CFR

13.0 Other Relevant Laws [JJ -No N/A N/A
WAC 173-303-806(4)(a)(xix)
40 CFR 270. 14(b)(20)

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assunes that Washington State has received HSWA authority.
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Table 13-2. Toxic Substances Control Act Polychlorinated Biphenyl
and Asbestos Cross-Reference Table. (sheet I of 3)

TSCA PCB Regulation CAMU Permit Application

761.40 Marking requirements (re: marking) Chapter 12.0 (as applicable)

761.45 Marking formats (re: marking) Chapter 12.0 (if applicable)

761.60(a)-(d) and (g) Placement requirements (re: Chapters 3.0 and 4.0
placement method, concentrations and test methods)

761.60(f) Placement requirements (re: written Chapter 12.0
notices)

-761.60(i) Placement requirements (re:-approvai Ctapter 12.0
authority)

76-1-.-(-)-Stre- for--p--cement --re-- storage N/A
period)

761.65(b) and (c)C1)-(2) Storage for placement (re: N/A
storage facility specifications and storage)

7M Atc)rl( stnrage for placement (re: markinnA N/A

761.65(c)(4) Storage for placement (re: N/A
decontamination)

761.65(c)(5) Storage for placement (re: Leak N/A
checks)

761.65(c)(6) and (7) Storage for placement (re: N/A
shipping)

761.65(c)(7)(ii) Storage for placement (re: SPCC N/A
Plan)
761.65(c)(8)-(9) and (d) Storage for placement (re: N/A (unless storage at ERDF required)
recordkeeping and written approval)

761.65(e) Storage for placement (re: closure) N/A (unless storage at ERDF required)

761.65(f) Storage for placement (re: closure cost N/A
estimate)

761.65(h) Storage for placement (re: closure N/A
certification)

I 761.-7T(bC Chemical waste-Landfitls (re: technica Chapter 4.0
requirements for placement)

761.75(b)(1) Chapters 4.0 and 5.0

761.75(b)(2) Chapter 4.0

761.75(b)(3) Chapter 5.0

761.75(b)(4) Chapter 2.0

761.75(b)(5) Chapter 2.0

761.75(b)(6) Chapters 2.0 and 5.0

761.75(b)(7) Chapter 4.0

761.75(b)(8) Chapter 4.0

761.75(c) Chemical waste landfills (re: written Chapters 1.0, 2.0, Appendix 2A, Chapters 3.0, 4.0,
approval and information required for submission) 12.0, and 13.0

761.79 Decontamination (re: decontamination) Chapter 4.0
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Table 13-2. Toxic Substances Control Act Polychlorinated Biphenyl
and Asbestos Cross-Reference Table. (sheet 2 of 3)

TSCA PCB Regulation CAMU Permit Application

761.125(a)-(c) Requirements for PCB spill cleanup Chapter 6.0
(re: PCB spit[ cleanup)

761.130 Sampling requirements (re: sampling spill Chapters 3.0 and 6.0
areas to verify cleanup level)

761.180(a) Records and monitoring Ire: PCBs and PCB N/A
Items in service or projected for placement; annual
records (including manifests and Certificates of
Placement), and written annual document log]

761.180(b) Records and monitoring Ere: Placement Chapter 12.0
and storers of PCB waste; annual records (including
manifests and Certificates of Placement), written
annual document log, and annual report]

761.180(d) Records and monitoring [re: Chemical Chapter 12.0
waste landfill facilities; water analysis and
operations records]

761.180(f) Records and monitoring Ere: Retention of Chapter 12.0
spec-ial records by storage and placement facilities
(all documents, correspondence, data and
applications)]

761.202 EPA identification numbers (re: general, Not in application (will be provided before waste
__vh i bt&& td&& &4f~l i &0 F&Cb Lu 0rj3

761.2UJ NOtIfTication of PCS waste activity (EPA Not in application (will be provided before
Form 7710-53) (re: notification) operation, if applicable to ERDF)

761.207 The manifest-general requirements (re: EPA Pertinent to offsite shipment: not applicable to
Form--8700-221 -- Rf. Refer to Chapter 2.0 for waste tracking.

that might follow process outlined in WHC-CM-7-5,
as applicable.

761.208 Use of the manifest (re: manifest) Pertinent to offsite shipment: applicability to
ERDF must be determined. Will follow process
outlined in WHC-CM-7-5, as applicable.

761.209 Retention of manifest records (re: manifest Pertinent to offsite shipment applicability to
recordkeeping) ERDF must be determined. Will follow process

outlined in WIC-CM-7-5, as applicable.

761.210 Manifest discrepancies Ere: manifest Pertinent to offsite shipment applicability to
discrepancies) ERDF must be determined. Will follow process

outlined in WHC-CM-7-5. as applicable.

761.211 Unmanifested waste report (re: unmanifested Pertinent to offsite shipment applicability to
waste report) ERDF must be determined. Will follow process

outlined in WHC-CM-7-5, as applicable.

761.215 Exception report (re: exception report) Pertinent to offsite shipment applicability to
ERDF must be determined. Will follow process
outlined in WHC-CM-7-5, as applicable.

761.218 certificate of placement (re: certificate Should be provided before acceptance of RCRA past-
of placement) practice waste, if applicable to management in the

ERDF.
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Subpart F-Friable Asbestos-Containing Materials in
Schools

Subpart G-Asbestos Abatement Projects

Not applicable because schools are not involved.

Not applicable because state or local government
employees are not invOvd.

940612.1138

TSCA Asbestos Regulation CAMU Permit Application

Subpart D-Reporting Commercial and Industrial Uses Not applicable because the manufacturing,
of Asbestos importing, or processing of asbestos is not

involved.

Subpart E-Asbestos-Containing Materials in Schools Not applicable because schools are not involved.

Subpart I-Prohibition of Manufacture, Importation, Not applicable because the manufacturing,
Processing, and Distribution in Commerce of Ce importing, processing, and distribution in
Asbestos-Containing Products; Labelling conerce of asbestos-containing products is not
Requirements involved.
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1 14.0 CERTIFICATION
2
3
4 The WAC 173-303-810(13) indicates that all applications and associated
5 reports submitted to Ecology include a certification statement. Because, as a
6 CAMU, the ERDF will not be a RCRA/WAC TSD unit and the Hazardous and Solid
7 Waste Amendments (HSWA) of 1984 regulations do not specifically require that
8 associated documentation be certified. Also, the CAMU regulations presented
9 in 40 CFR 264.552 and WAC 173-303-646 (Table 14-1) do not indicate that

10 specific certification statements are required for CAMU information;
11 corrective action documents typically do not include this requirement.
12 Certification requirements for TSD units present within the boundary of the
13 ERDF will be addressed in a separate application.
14
15 However, when and if Ecology receives authority for CAMIU, and this
16 application is submitted to Ecology, the application will contain a
17 certification statement.
18
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Table 14-1. Chapter 14.0 Cross-Reference Table.
([ ] - Denotes location of Information in Ecology Part B checklist)

Washington State Federal
Specifically Required CAMU Regulations** CAMU Regulations

ERDF Outline Chapter* by CANU Regulation? 173-303 40 CFR

14.0 Certification [K] No N/A N/A
WAC 173-303-810(13)
40 CFR 270.11(a)

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assumes that the Washington State has received HSWA authority.
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1 15.0 DECISION CRITERIA FOR CORRECTIVE ACTION MANAGEMENT UNIT
2
3
4 For the regulatory agency(s) to evaluate the viability of the ERDF as a
5 CAMU, seven specific criteria must be met. Information sufficient to
6 demonstrate that the CAMU criteria have been met has been included in the
7 preceding chapters. In addition, the preceding chapters include information
8 -that -the owner/operator is required to provide under 40 CFR 264.552(d) and
9 WAC 173-303-646(5)(e). Data requirements listed in 40 CFR 264.552(e) and

10 WAC 173-303-646(5)(b) also were addressed.
11
12
13 15.1 CORRECTIVE ACTION MANAGEMENT UNIT DECISION CRITERIA DISCUSSIONS
14
15 The following sections discuss each of the CAMU deciion criteria,
16 indicating how material in this application and associated references
17 demonstrate that each of the CAMU criteria have been met. This requirement is
18 unique to the CAMU regulations, as shown in Table 15-1.
19
20
21 15.1.1 Corrective Action Management Unit Decision Criterion No. 1
22 40 CFR 264.562(c)(1) [WAC 173-303-646(5)(a)(i)]
23
24 CAMU Decision Criterion No. 1 states: The CAMU shall facilitate the
25 implementation of reliable, effective, protective, and cost-effective
26 remedies. The ERDF setting and environmental conditions support this
7--criterion because- the ERDF wil-l ba relatively distant from major population

28 areas, will be topographically isolated, and will occur in an area with a deep
29 water table and minimal annual precipitation; thus enhancing the reliability,
30 effectiveness, and protectiveness of the ERDF. The design, operation, and
31 management of the ERDF trench and support units will ensure that the ERDF will
32 offer near-term and relative long-term protectiveness, and that safeguards
33 will be in place (i.e., contingency plans) to ensure that operation of the
34 ERDF does not jeopardize human health and the environment. Closure and
35 postclosure of the ERDF will ensure long-term reliability, effectiveness, and
36 protectiveness of the ERDF through effective final cover design and
37 postclosure monitoring programs. All of these factors contribute to
38 low-qualitative risk for the ERDF relative to releases via air, surface water,
39 soil, and groundwater pathways, which is supported by contaminant transport
40 modeling results. Further, the ERDF is the most cost-effective alternative
41 when compared to offsite shipment or onsite management of remediation waste at
42 multiple units (i.e., management at the remediation sites). These factors
43 that support CAMU Criterion No. I are discussed in more detail in the
44 following section.
45
46 15.1.1.1 Hanford Facility Setting and Site Environmental Conditions.
47 The ERDF will be located in the 200 Areas. This area is over 32 kilometers
48 (20 miles) from the nearest population center (Richland, Washington), and is
49 topographically isolated upon a plateau, as discussed in detail in
50 Chapter 2.0. The ERDF also will be over 11.3 kilometers (7 miles) from the
51 Columbia River at its closest point. Much of the waste that will be shipped
52 to the ERDF are immediately adjacent to the Columbia River. Depth to
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1 groundwater below the EROF is almost 300 feet belowground surface. Geologic
2 units immediately underlying the ERDF (after construction) consist of finer
3 grained sands/silts/clays that might impede downward contaminant migration.
4 (Refer to Chapter 5.0 for additional information concerning site geologic and
5 hydrologic conditions at the ERDF.) Because the Hanford Facility receives an
6 average of only 16 centimeters (6.3 inches) of precipitation per year,
7 downward infiltration of rainwater is not anticipated to be significant, based
8 upon results from the ERDF RI/FS (DOE-RL 1994d). When combined with ERDF

-des-ign (refer to Section 15.1.1. 4.0), this factor substantially
10 minimizes the potential for contaminant migration to groundwater from the
11 ERDF.
12
13 As described previously, a groundwater monitoring program will be inplace
14 to ensure that any releases from the ERDF are detected. However, groundwater
15 modeling results (Section 15.1.1.5) indicate that contaminant transport within
16 the vadose and saturated zones is minimal to nonexistent up to 500 years in
17- the future. The ERDE groundwater contaminant transnort modeling results are
18 based on and support the specific risk assessment criteria identified in the
19 --TriPar-t-y-Agreement.-- -These criteria are as follows.
20
21 * The point of assessment is the boundary (i.e., edge) of the unit.
22
23 * The risk assessment period for radionuclides is 10,000 years.
24
25 * The risk-based compliance standard is 10-5 for the first 100 years and
26 10~4 thereafter.
27
28 Therefore, site environmental conditions, together with design
29 considerations, minimize the potential for contaminant migration to soil and
30 groundwater.
31
32 No federally-endangered species occur in the ERDF area, as discussed in
33 Chapters 2.0 and 13.0. A preliminary ecological survey of the 200 Areas
34 Plateau in the vicinity of the ERDF location the presence of state and/or
35 federal plant and animal species of concern, and of habitat for an animal
36 species of concern. It should be recognized that the DOE-RL plans to conduct
37 a baseline ecological survey in the near future, the results of which will be
38 incorporated in subsequent documents and design/construction activities. It
39 also is important to note that the 4.14 square kilometer (1.6 square mile)
40 area of the ERDF represents less than 0.3 percent of the overall Hanford
41 Facility and would not play a significant role in the overall ecology on the
42 Hanford Facility.
43
44 Construction and operation of the ERDF will not involve the impoundment,
45 diversion, or other control or modification of any body of water. The ERDF
46 will not affect any rivers presently designated under the Wild and Scenic
47 Rivers Act. However, remediation waste will be accepted from remediation
48 sites adjacent to a section of the Columbia River that is being considered for
49 designation under this Act. Therefore, the ERDF will provide a location for

-50- -remediation waste placement that -is-more protective of-human -health -and the
51 environment than leaving the waste beside the river. The ERDF also will
-. -facil4tate the return of the river to its natural state by removing
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1 contamination away from the river banks. Although winds can exceed
2 128 kilometers (80 miles) per hour at the Hanford Facility (Chapter 2.0,
3 Section 2.11), dust suppression and other actions (including cessation of
4 operations under certain wind conditions) will be taken to mitigate
5 contaminant migration in the air pathway during the operational and closure
6 periods.
7
8 15.1.1.2 Environmental Restoration Disposal Facility Design, Operation, and
9 Management. As indicated in Chapter 4.0, an MTR design will be used for the

10 ERDF trench. Use of the MTR trench-design will offer significant protection
11 during the operational period because underlying soil will not come in contact
12 with overlying waste material. Further, collection of any leachate will
13 divert potentially contaminated waters that could migrate downward, again
14 providing protectiveness to the local (underlying) environment. Although the
15 liner system is not intended to function intact for the entire risk assessment
1i6 perio4refnrenced in the Tri-PartyAgreement, use of this system offers at
17 least near-term (approximately 30 years) protection, while providing data that
18 can be used to understand leachate generation, etc., that may be used to
19 further evaluate the effectiveness of the overlying interim, final interim,
20 and final covers (Chapter 11.0).
21
22 The proposed interim cap also will offer significant short-term
23 orotectiveness to the underlying soil environment, and will minimize leachate
24 generation during the operational period. As noted in Chapter 4.0, details
25 regarding ERDF design will be provided in forthcoming revisions to this
26 application.
27
28 Proper waste management and operation also will ensure the effectiveness
29 and protectiveness of the ERDF, particularly in the short term. As discussed
30 in detaiL in Section 151.2, the operations-plan will-detail operational and
31 management requirements for the ERDF. This CAMU application includes specific
32 procedures (Chapter 6.0) that will be enacted to ensure safe operation of the
33 ERDF, including security and safety considerations. The building emergency
34 plan and the Hanford Facility Contingency Plan (Chapter 7.0) will ensure that
35 the ERDF has measures in place to lessen the potential impact on human health
36 and the environment.
37
38 While remediation waste treatment will not occur at the ERDF, waste
39 treatment will be considered under the remedy selection process for each
40 remediation site, and will be performed, as necessary, before shipment of
41 remediation waste to the ERDF. Section 15.1.6 discusses waste treatment.
42
43 15.1.1.3 Closure and Postclosure Design. As discussed in Chapter 11.0, the
44 --final cover design will protect against downward infiltration of surface
45 waters, thus minimizing potential contaminant migration. (CAMU Criterion
46 No. 4 discusses in more detail how the final cover design supports the CAMU
47 Designation Criteria.) The effectiveness of the final cover is well
48 documented and accepted by the regulatory community throughout the United
49 States for closure of RCRA landfills.
50
51 As indicated in 40 CFR 264.552(e) and WAC 173-303-646, closure design is
52 a critical element of the CAMU, but also allows for flexibility in final cover
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1 design (relative to the classic RCRA-equivalent final cover). The RI/FS
2 (DOE-RL 1994d) has proposed alternative designs that offer equivalent or more
3 protectiveness than a RCRA-compliant final cover, and this application may be
4 modified to include an alternative design that would afford equal or greater
5 protection. Also, although the RI/FS modeled a somewhat different final cover
6 design than that which is presented in this application (refer to
7 Section 15.1.1.5), overall both designs provide relatively equivalently, low-
8 permeability. Regardless, the design presented in this application or an
9 alternative design will meet the CAMU criterion of relative long-term

10 (postclosure) effectiveness.
11
12 15.1.1.4 Qualitative Risk. A formal risk assessment is not required under
13 the CAMU regulations, nor under the proposed Subpart S rulings. Instead, both
14 indicate that a qualitative (rather than quantitative) assessment of relative
15 risk may be performed. The information presented within this application and
16 data presented in this section demonstrate that the ERDF will offer a
17 protective method of isolating material from the general environment in a cost
18 and time effective manner, without endangering human health and the
19 environment. Contaminant migration via the following potential contaminant
20 migration routes will be minimized by design, operation, and closure plans, as
21 well as by site environmental conditions.
22
23 0 Air pathway--Dust suppression, other operational activities, and cover
24 design will control dust generation during the operational, closure,
25 and postclosure periods.
26
27 - Surface water pathway--The control, recycling, and treatment of water
28 used during operations, as well as run-off water, will ensure that
29 there is minimal/no discharge to waters of the state.
30
31 - Soil pathway--Operational procedures, such as those for decontamination
32 and spill cleanup, will prevent contaminants from entering the soil
33 column; leachate collection and other design/operational activities
34 - -(the -current ERDF trench liner system design is based on MTR
35 requirements) will curtail downward contaminant migration to the vadose
36 zone.
37
38 - Groundwater pathway--Operational considerations, including
39 establishment of appropriate waste acceptance criteria, ensure that
40 soil and, hence, groundwater contamination will not occur (as defined
41 within the ERDF RI/FS risk assessment periods). A groundwater
42 monitoring program will ensure that if a release does occur, the
43 release is detected so that corrective action may be taken if
44 necessary.
45
46 Also, risk-based modeling results were used to develop waste acceptance
47 criteria, as discussed in Chapter 3.0. Establishing acceptable
48 hazardous/dangerous waste concentrations from risk-based maximum allowable
49 concentrations in groundwater (as per Tri-Party Agreement requirements) ensure
50 that no waste will be plaCed-in tie-ERDF that would compromise human-bealth
51 and the environment (DOE-RL 1994d).
52
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1 15.1.1.5 Contaminant Transport Modeling Results. As part of the RI/FS,
2 vari-ous designs were modeled to identify chemical and radiological
3 contaminants at the ERDF that potentially may pose a risk to human health and
4 the environment. Included in the evaluated designs was one very similar to
5 that proposed within this application: MTR liner, RCRA-compliant cap (called
6 the Modified RCRA Barrier System), and area fill excavation (a modified
7 excavation methodology that likely will be used for the ERDF trench).
8
9 Results nf this modeling indicated that this combination exhibits "high

10 long-term (in excess of 100 years) performance". However, this design proved
11 to be of relatively higher cost when compared to other designs (e.g., thick
12 soil cover and no liner), and is 'redundant' in terms of protection.
13 Preliminary modeling data indicate that alternative designs may offer equal
14 -protectiveness, with greater cost-effectiveness. This application may be
15 revised to reflect an alternative that is equally or more protective once
16 appropriate supporting data are generated. Nevertheless, the existing
17 modeling data indicate that the current ERDF design will be highly protective
18 of human health and the environment.
19
20 15.1.1.6 Cost-Effectiveness of the Unit Relative to Other Designs.
21 As discussed in Chapter 1.0, the preliminary screening of remedial
22 alternatives indicates that removal of contaminated material from the
23 remediation sites will likely be required. Because the CAMU is to facilitate
24 the implementation of cost-effective remedies, the cost of various waste
25 management options, when compared to use of the ERDF, can be considered.
26 Therefore, the cost-effectiveness of the ERDF is discussed in the following
27 relative to: offsite versus onsite management of remediation waste; waste
28 management in a single unit versus waste management in multiple onsite units,
29 and ERDF trench design versus alternative designs.
30
31 15.1.1.6.1 Offsite Versus Onsite Management. The environmental
32 restoration activities in the Hanford 100, 200, and 300 Areas are expected to
33 produce large volumes of waste material (refer to Chapters 2.0, 3.0, and 4.0).
34 When evaluating management options for these extremely large quantities of
35 remediation waste, the cost of offsite transport was considered.
36 Transportation of this large volume of waste to an offsite facility proved not
37 only be very costly (even if there was adequate offsite capacity), but also
38 would present an unacceptable safety hazard to human health and the
39 environment (i.e., should an accident occur en-route). As a result, onsite
40 disposal of remediation waste was determined to be the best alternative.
41
42 15.1.1.6.2 Waste Management in a Single Environmental Restoration
43 Disposal Facility Site versus Multiple Sites. The use of several smaller
44 waste management sites, as opposed to a single larger site such as the ERDF,
45 was considered. However, it was estimated that the cost of several smaller
46 sites would be approximately $58 million greater than that for a single,
47 larger site [refer to Chapter 7.0 of the Siting Evaluation Report (WHC 1992d)
48 for additional details]. Therefore, the single, larger ERDF site was
49 determined to be more cost-effective when compared to use of several smaller
50 sites.
31
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1 15.1.1.6.3 Cost Effectiveness of Proposed Design Relative to Other
2 Options. Chapter 6.0 of the Engineering Study for the Conveyor and Area Ff7
3 Systems for the Environmental Restoration Waste Disposal Facility
4 (DOE-RL 1993c) provides various ERDF designs. The 'base case' (consisting of
5 a relatively shallow multiple trench system) was compared with three different
6 configurations (area fill trenches A, B, and C) that were single trenches of
7 increasing depth [10 meters (33 feet), 15 meters (50 feet), and 21 meters
8 (70 feet)] respectively], as shown in Figure 15-1. Area fill trench C design
9- is the proposed ERDF trench design presented in this application.

10
11 Cost estimates for each of the four trench designs were developed and
1Z compared. First liner costs for the three area fill trenches and the base
13 case were generated and compared, as these costs represent a major portion of
14 the total trench cost. Area fill trench C, which is the proposed ERDF design,
15 would cost up to $202 million less than the base case (which assumed multiple
16 small trenches). This cost evaluation is summarized in Table 15-2.
17
18 Excavation costs were evaluated next. Only area fill trench A excavation
19 costs were compared with the base-case excavation costs because excavation
20 costs for all the area fill trench designs were comparable. These cost
21 estimates indicated that excavation of single area fill trench A would be
22 approximately $22 million less than the base case, which considered excavation
23 of multiple smaller trenches.

25 Finally, the costs for final cover emplacement over the four trench
26 designs were calculated, assuming that the Hanford Barrier would be used in
27 all cases. These costs are presented in Table 15-2. Data indicated that the
28 cost for installing a final cover (i.e., the Hanford Barrier) over the base-
29 case trenches would be over $700 million greater than the cost to install the
30 same barrier over single area fill trench C.
31
32 To summarize, these cost estimates indicate that the area fill trench
33 configuration is more cost effective than the base case, and the area fill
34 trench C configuration to be used by the ERDF is the most cost-effective area
35 fill trench design.
36
37 It is possible that alternative trench designs may be developed in the
38 future as part of the definitive design. However, some technical constraints
39 relative to trench design are apparent. For example, while trenches of
40 greater depth are technologically feasible, the performance of trenches deeper
41 than 21 meters (70 feet) with respect to groundwater protection remains to be
42 evaluated. Performance evaluation of deeper trenches continues; as
43 appropriate, this application may be revised to incorporate new performance
44 data. Any change to design would afford protectiveness and effectiveness
45 performance equivalent to the design proposed in this application.
46
47 15-.1i.7 Decision- Criterion No.1 Summary. These disciicinnc demnnctrate
48 that the ERDF will be protective of human health and the environment and will
49 facilitate a reliable, effective, protective, and cost-effective remedy.
50 This decision is supported by the determinations that the ERDF will:
51
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1 * Isolate hazardous/dangerous waste materials to a single, manageable
2 area
3
4 a Remove hazardous/dangerous material from the environment that is
5 currently in locations significantly closer (therefore, presenting a
6 greater potential threat) to environmental receptors
7
8 * Contain hazardous/dangerous material within a unit designed to offer
9 both long-term and short-term protectiveness of the environment through

10 engineering controls
11
12 * Use waste acceptance criteria that restrict placement to only that
13 remediation waste that can be managed safely within the ERDF
14
15 a Provide operational activities, including those to be used during waste
16 transport and emplacement, that are sufficiently rigorous to ensure
17 that workers are protected from exposure to hazardous/dangerous waste
18
19 0 Use the Hanford Facility Contingency Plan, as well as ERDF-specific
20 emergency plans, to ensure that sufficient mechanisms are in place to
21 protect human health and the environment if a release occurs
22
23 - Be located in an area underlain by geologic materials that offer
24 significant isolation from the water table; the permeability of
25 underlying vadose zone material/aquifers is such that contaminant
26- migrationwithin the water-earing interval to the discharge point
27 (Columbia River) would be slower than if materials were left at their
28 existing locations closer to the river
29
30 * Demonstrate effectiveness through documented performance of the ERDF
31-- design, as well as preliminarynmodelingresults; the ERDF is intended
32 to isolate hazardous/dangerous material from humans and the
33 environment, with a design (MTR-compliant) ensuring near-term
34 isolation, and final cover design ensuring long-term isolation
35
36 - Be much more cost-effective than transporting waste offsite or
37 constructing numerous waste management sites at the individual
38 remediation sites.
39
40
41 15.1.2 Corrective Action Management Unit Decision Criterion No. 2
42 [40 CFR 264.552(c)(2)] [WAC 173-303-646(5)(a)(ii)]
43
44 CAMU Decision Criterion No. 2 states that: Waste management activities
45 --associated-with-the tAU shal not create unacceptable risk to humans or to
46 the environment resulting from exposure to hazardous wastes or hazardous
47 constituents. Design and operation of the EROF facilitates this criterion
48 because the safe operation and effective design of the ERDF will reduce the
49 potential for contaminant release, thus lessening the chance for contaminant
50 migration. Through the implementation of operation plan(s), personnel
51 training, emergency plan(s), and procedures to prevent hazards, unacceptable
52 risk to workers will be prevented. The ERDF design and operations (e.g.,
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1 double-liner leachate collection and dust suppression), including those for
2 the ERDF trench and support units, will offer protection of human health and
3 the environment so that waste management activities do not pose an
4 -unacceptable threat, -In a qualitative sense, all of--tbese- fac-tors will reduce
5 the potential risk to environmental receptors caused by waste management
6 activities at the ERDF. These factors that support CAMU Decision
7 Criterion No. 2 are discussed in more detail in the following sections.
8
9 15.1.2.1 Environmental Restoration Disposal Facility Operations and Design.

10 The operations plan will be developed before commencement of ERDF operation.
11 This plan will describe waste management and operational activities, as well
12 as the work force required to perform operation activities in a safe and
13 efficient manner compatible with Hanford Facility operations. This plan also
14 will detail waste transportation routps and practices (within the ERDF) as
15 well as waste placement activities that will ensure minimal risk to the
16 workers and general environment. While the plan is required by
17 DOE Order 5820.2A, the plan serves a dual purpose by demonstrating that
18 operation of the ERDF will proceed in a manner to meet the standards of CAMU
19 Decision Criterion No. 2.
20
21 Proper training of the work force, implementation of plans to address
22 emergency situations, and implementation of preventive measures to mitigate
23 hazards are all important elements to ensure that CAMU Decision Criterion
24 No. 2 standards are met. Training requirements, contingency plan(s), and
25 procedures to prevent hazards (as designated in the Hanford Facility Permit)
26 will apply to the ERDF.
27
28 Chapters 6.0, 7.0, and 8.0 address ERDF-specific personnel training,
29 emergency- plans-, -andr-preventative procedures for the ERDF in addition to those
3& that would be required as part of the Hanford Facility Permit. Although
31 inclusion of these sections within the CAMU application is not specifically
32 required under 40 CFR 264.552 and WAC 173-303-646, this information is
33 provided to demonstrate that appropriate measures will be taken to safeguard
34 human health and the environment. Chapter 6.0., which details ERDF-specific
35 procedures to prevent hazards, indicates that steps will be in place to avoid
36 the development of hazardous situations. Specifically, ERDF security,
37 inspection schedules, and preventive procedures during loading/unloading of
38 waste are presented in this chapter. Personnel will also undergo ERDF-
39 specific training (refer to Appendix 8A) to ensure that personnel are trained
40 to meet the specific ERUF operational requirements. Appendix 7A includes an
41 emergency plan that addresses how emergency situations would be handled within
42 the ERDF trench and supporting units. If required by the findings of the
43 baseline ecological survey (refer to Section 15.1.1.1), operational plans and
44 preventative procedures will be implemented to mitigate habitat disturbance
45 and destruction.
46
47 Other elements of the ERDF design and operation are particularly
48 protective of human health and the environment. For example, transportation
49 of remediation waste from the remediation sites to the ERDF will be performed
50 in a manner protective of human health and the environment. Waste will be
51 transported primarily by railcar to divert waste transport from roadways with
52 automobile traffic. Once waste arrives at the ERDF. dust suppression
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1 (e.g., spraying of waste with water) during unloading and waste emplacement
2 will ensure minimal exposure through the air pathway, which will be the
3 primary exposure route of concern to workers during the operational phase.
4 Further, concentrating the waste management activities at a single location
5 (i.e., the ERDF) rather than multiple locations will allow for more efficient
6 oversight of the waste management activities. In addition, management of
7 waste at a single location reduces the potential for unintentional releases:
a the risk 6otentlal incrpases as the opportunity for release increases
9 (i.e., via a greater number of waste management locations).
10
11 The conceptual design report (DOE-RL 1994a) states that numerous measures
12 will be in-place to prevent the uncontrolled release of dangerous/hazardous
13 constituents and radioactivity to the environment during and after trench
14 operations, including the use of:
15
16 *ARCRA-compliant trench liner system with leachate collection and leak
17 detection systems
18
19 * Decontamination building, with waste water treatment system
20
21 - A RCRA-compliant barrier, or a more protective barrier
22
23 - Dust suppressants, which will be sprayed onto the trench working face
24 on an as-needed basis (daily, at a minimum)
25
26 * Interim covers (refer to Chapter 4.0) placed on completed areas of each
27 lift
28
29 * Water or dust suppressants, as necessary, to be added to the waste
30 surface as it is emplaced.
31
32 There also are numerous measures associated with ERDF support units that
33 will ensure further protection of human health and the environment. Measures
34 identified in the conceptual design report to prevent the uncontrolled release
35 of constituents to the environment from the operations building include:
36
37 * Use of HVAC interlocks to ensure proper functioning of exhaust systems
38 and maintenance of proper air balance
39
40 * Use of multiple HEPA filter stages on dedicated room HVAC systems only
41
42 * Monitoring of differential pressure and air exhausted to the
43 environment
44
45 * Application of administrative controls, such as development of an
46 - operating procedure to implement-periodic tests to prevent the use-of
47 faulty filters.
48
49 Measures identified in the conceptual design report to prevent
50 uncontrolled releases to the environment from the decontamination building
51 include the use of:
52
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1 0 HVAC interlocks to ensure proper functioning of exhaust systems and
2 maintenance of proper air balance
3
4 * Multiple HEPA filter stages
5
6 * Waste water collection and treatment
7
8 * Liner(s) under buildings to collect any waters that might escape
9 surface containment.
10
11 15.1.2.2 Qualitative Risk and Contaminant Migration Pathways. As indicated
12 previously, the EROF design and operation offer significant protection to
13 human health and the environment during the operational period, thus reducing
14 risk to environmental receptors in a qualitative manner. Because dust
15 suppressants (discussed in Chapter 4.0) will be applied throughout the
16 operations process, contaminant transport via the air pathway will be
17 minimized. The proposed double-liner system will collect any leachate
18 generated during the operational period that, in turn, substantially will
19 reduce the possibility that the waste or leachate will enter either the soil
20 column or groundwater. Although RI/FS modeling has shown that, given the ERDF
21 design, the potential for releases that impact groundwater quality is minimal;
22 groundwater monitoring is proposed throughout the operational period to detect
23 any releases (Chapter 5.0).
24
25 The ERDF support operations may use significant quantities of water
26 e g.,fordecontamination), but the EROF treatment and waste water systems
27 will ensure that all effluent is managed appropriately and will not be
28 discharged to waters of the state. Therefore, in a qualitative sense,
29 contaminant migration within the air, surface water, soil, and groundwater
30 pathways is reduced substantially by design/operation considerations. This
31 will reduce risk to environmental receptors via various exposure routes, such
32 as inhalation (contaminants in air) and ingestion (contaminants in soil or
33 groundwater).
34
35 15.1.2.3 Decision Criterion No. 2 Summary. The ERDF will ensure that waste
36 management activities associated within the ERDF will not create unacceptable
37 risks to humans or the environment resulting from exposure to hazardous waste
38 or hazardous constituents because, the ERDF will:
39
40 * Offer a design (double liner) that mitigates the potential for
41 contaminant migration into soil and groundwater during the operational
42 phase
43
44 * Use an operations plan that ensures the ERDF will be managed in a safe
45 manner
46
47 * Employ mitigation measures to minimize the potential for contaminant
48 transport in air throughout the ERDF and supporting operations,
49 including dust suppression, use of HEPA filters, etc.
50
51 * Ensure that EROF personnel are appropriately trained and that
52 procedures are in place to make sure that hazards will not arise
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1 - Use in-place methods and plans that will be followed in the event that
2 an emergency response is warranted, and will remedy the situation
3 before human health and the environment are endangered.
4
5
6 15.1.3 Corrective Action Management Unit Decision Criterion No. 3
7 (140 CFR 264.552(c)(3)] [WAC 173-303-646(5)(a)(iii)]
8
9 CAMU Decision Criterion No. 3 states: The CAMU shall include

10 uncontaminated areas of the facility only if including such areas for the
11 purpose of managing remediation waste is_more protective than management of
12 such waste at contaminated areas of the facility. The ERDF will not occur in
13 an area with preexisting soil -contamination. -However, the ERDF will be in an
14 area specifically selected by stakeholders as being desirable for waste
15 marngement, and numerous sites were evaluated within this area to derive the
16 current ERDF location. Waste management will be facilitated by the
17 consolidation of waste in a central area, and use of the ERDF also is
18 supported by the environmental setting, as discussed in Section 15.1.1. Also,
19 the ERDF will allow waste to be removed from its current close proximity to
20 the Columbia River. It also must be noted that preexisting groundwater
21 contamination from sources upgradient of the ERDF occur in groundwater below
22 the ERDF; therefore, the ERDF will not occur in a pristine location. These
23 factors that address CAMU Decision Criterion No. 3 are discussed in more
24 detail in the following sections.
25

-2-6 -15.1.3.1--Use-of-the- 200-Areas for the Environmental Restoration Disposal
27 Facility Versus Offsite Facilities and Other Hanford Facility Areas. As the
28 first -step in addressing this criterion, offsite waste management was
29 considered. However, with respect to Hanford Facility remediation
30 requirements and the potential for onsite waste placement, offsite waste
31 management presented several disadvantages [additional discussion of these
32 disadvantages can be found in the ERDF RI/FS (DOE-RL 1994d)].
33 Section 15.1.1.6.1 presented a brief discussion of the disadvantages of using
34 an offsite waste management facility relative to cost, but the following
35 disadvantages also are apparent.
36
37 0 There is very limited nationwide landfill capacity to handle the
38 expected large quantities of Hanford Facility remediation waste,
39 particularly mixed waste.
40
41 0 The potential for transportation-related accidents would increase
42 because of the much longer transport time to an offsite facility.
43
44 * Public opposition to offsite transport from people near receiving
45 landfills and along transportation routes is likely to be high.
46
47 * Significant administrative difficulties are expected in removing waste
48 from the Hanford Facility.
49
50 - for these reasons-,- offs-ite d-i-sposa-- was not considered a viable
51 alternative and was not retained.
52
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1 Next, use of the Hanford Facility area for waste management was
2 considered. The Hanford Future Site Uses Working Group (the Group),
3 consisting of business, civic, labor, tribal, and government stakeholders
4 chartered with identifying and developing future Hanford Facility uses,
5 proposed that the 200 Areas Plateau be reserved for waste management. In
6 -arriving-at its recommendationthat-the_200 Areas Plateau be-used for waste
7 management, the Group determined that other areas of the Hanford Facility had
8 higher future use values, and that these other areas should be remediated.
9

10 The Group also recommended that waste management activities at the
11 200 Areas Plateau be concentrated within a limited area, i.e., the central
12 portion of the plateau. This central portion of the plateau was defined as
13 the "squared off" boundaries of the existing 200 East and 200 West Areas,
14 expanded slightly eastward, and incorporating a buffer zone to minimize risks.
15 Additional details on the Group's recommendations can be found in Future for
16 Hanford: Uses and Cleanup, A Final Report of the Hanford Future Site Uses
17 Working Group (Eastern Washington University 1992). Siting factors and
18 locations eval-uated--by- the DOE-RL ,rn e on the Group's recommendation
19 that the 200 Areas Plateau be used for waste management.
20
21 15.1.3.2 200 Areas Location Evaluations. As described in the Siting
22 Evaluation Report for the Environmental Restoration Storage and Disposal
23 Facility (WHC 1994d), three locations (Sites 1, 2, and 3) in the central
24 portion of the Hanford Facility were evaluated as potential locations.
25 Site 1 is located in an area immediately northwest of the 200 West Area, while
26 Site 2 is located to the north of the 200 West Area and the area between
27 200 West and East Areas. Site 3 occupies a portion of the land formerly
28 leased to the Washington State, borders the US Ecology, Inc. facility
29 (Appendix 2A), and is the current ERDF location described in this application.
30
31 As the first step in the assessment of these sites, the sites were
3Z evaluated against a list of 22 screening criteria (Table 15-3). Site 3 is
33 partially within the waste management area recommended by the Group, while
34 Sites 1 and 2 occur outside of this recommended area, but are essentially
35 within the group's recommended buffer area. As a result of this screening,
36 Site 2 was eliminated from further consideration because archaeological and/or
37 historical sites were located in the area. This evaluation also considered a
38 variety of ecological-criteri a,i ncluding- the presence of endangered spli Ps
39 and endangered species habitats. Endangered species and their habitats were
40 not identified within 0.4 kilometer (0.25 mile) of Site 3, the proposed ERDF
41 location [refer to the siting evaluation report (WHC 1994d)].
42
43 Sites 1-and 3 were evaluated using weighted criteria, which considered
44 the following factors [refer to Chapter 5.0 of the siting evaluation report
45 for additional details]:
46
47 e Human health and environmental protection (60 percent)
48 - Acceptability of the site for the disposal of hazardous,
49 radioactive, and mixed waste
50 - Potential human health and environmental consequences of this
51 disposal
52 -- --- Quantification of-radiation dose to- an- offsite individual
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1 - Natural topographic and geologic conditions
.2 - Depth to groundwater and the presence of existing groundwater
3 contamination
4
5- Regulatory -construction,- -and-operatirrg-criteria (40 percent)
6 - Permitting requirements
7 - Support buildings, roads, railroads, and utilities
8 - Operational factors regarding the volume, distance, and types of
9 waste to be transported.

10
11 The Site 1 score generated by the Working Group was 85 out of a possible
12 100, while Site 3 scored 100. Therefore, results of this scoring showed that
13 Sit 3 was--preferable to Site 1 on the basis of these criteria.
14
15 Smaller sites located within the 200 Areas also were evaluated as
16 potential ERDF locations, as part of the siting evaluation report (WHC 1994d).
17 However, several factors weighed against the use of these smaller locations.
18 The following is a summary of major factors weighing against the use of these
-9 smaller-locations-[refer-to-Chapter-7.0 of the siting evaluation report for
20 additional details].
21
22 6 On an individual basis, the smaller sites could not accommodate all of
23 the necessary structures to accommodate the projected remediation
24 waste volume.
25
26 * Future expansion of the ERDF, if required, would be constrained by the
27 smaller size of the locations evaluated.
28
29 - The use of these sites would impact several Tri-Party Agreement
30 milestones (including construction and use of the ERDF).
31
32 15.1.3.3 Consolidation of Waste at a Central Area. In addition to the siting
33 factors discussed previously, the use of a single facility minimizes the long-
34 term potential for release and offers better long-term reliability by
35 providing a single area for waste placement construction, maintenance, and
36 monitoring. This is because as the number of waste sites used for waste
37 placement, disposal, or closure in-place increases (i.e., using the various
38 100, 200, and 300 Areas for remediation waste disposal), the potential for
39 unforeseen release also increases even in areas with well-designed
40 systems/facilities. In addition, the use of a single facility ensures-that
41 there is one focus for all long-term care and monitoring responsibilities and
42 efforts, as opposed to the multiple foci incumbent with the use of several
43 sites. Also, information presented in Section 15.1.1 indicates that the ERDF
44 is located in an optimal site relative to its environmental setting and
45 distance from major population centers. Perhaps most importantly, the ERDF is
46 over 11 kilometers (7 miles) from the Columbia River, and consolidation of
47 waste at a central area would remove and isolate waste from current locations
48 next to the river.
49
50 15.1.3.4 Use of Contaminated Areas. In addition to being located within the
5-1- timits- of--the--waste management area, preexisting groundwater contamination
52 occurs below Site 3, which is the current ERDF location. The site
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1 characterization plan (WHC 1994c) describes groundwater contaminant plumes
2 (e.g., tritium and iodine-129) below the ERDF. (Refer to Chapter 5.0,
3 Section 5.4 for additional discussion of preexisting groundwater
4 contamination.) Therefore, portions of the proposed ERDF area already are
5 contaminated, and the ERDF is not proposed for an entirely 'clean' area.
6
7 15-1.3.5 Environmental Restoration Disposal Facility Unit Design and Modeling
8 Results. The ERDF RI/FS (DOE-RL 1994d) presents contaminant transport
9 modeling results that support the ability of the proposed ERDF

10 design/operations to achieve the levels of risk-based protection established
11 within the Tri-Party Agreement (105 to 100 years, 10 4 thereafter at the unit
12 boundary). This discussion will be revised to include additional supporting
13 information as the RI/FS (DOE-RL 1994d) is updated.
14
15 15.1.3.6 Decision Criterion No. 3 Summary. In conclusion, the ERDF will
16 include uncontaminated areas of the Hanford Facility, but inclusion of such
17 areas for the purposes-of managing remediation waste is more protective than
18 leaving waste at contaminated areas because the ERDF will:
19
20 * Include land areas below which groundwater contamination has been
21 documented
22
23 * Be located within an area of the Hanford Facility identified by the
24 Hanford Future Site Uses Working Group as the recommended waste
25 management area, and in an area with favorable environmental setting
26
27 * Offer a significantly greater level of protection than allowing waste
28 to remain along the Columbia River
29
30 * Enhance long-term control, management, and reliability (refer to
31 Section 15.1.1) through the use of a single area for waste placement
32 in a specified location, as opposed to remediation waste disposal
33 throughout the 100, 200, and 300 Areas
34
35 * Be sited and operated to minimize habitat destruction.
36

38 15.1.4 Corrective Action Management Unit Decision Criterion No. 4
39 - 40 CFR 264.552(c)(4)] [WAC 173-303-646(5)(a)(iv)]
40
41 CAMU Decision Criterion No. 4 states: Areas within the CAMU, where waste
42 remain in-place after closure of the CAMU, shall be managed and contained so
43 as to minimize future releases to the extent practicable. The ERDF trench and
44 final cover design, as well a postclosure activities, support this criterion.
45 Specifically, the double-liner leachate collection system will remove
46 potentially contaminated liquids that could migrate downward and release
47 hazardous/dangerous constituents to the groundwater. Also, the final cover
48 [as well as interim cover(s)] will mitigate precipitation infiltration that
49 could mobilize contaminants from waste. Postclosure activities, including
50 maintenance of the final cover, leak detection system, groundwater monitoring,
51 and erosion protection will help ensure that waste remaining in place after
52 closure is not mobilized, thus minimizing the potential for future releases.
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1 Contaminant transport modeling also indicates that using measures such as the
2 proposed final cover will minimize the potential for future releases, These
3 factors that support CAMU Criterion No. 4 are discussed in more detail intbe
4 following sectiOns.
5
6 15.1.4.1 Environmental Restoration Disposal Facility Unit Design. The first
7 element that demonstrates conformance with this decision criterion is ERDF
8 liner design (refer to Chapter 4.0 for additional design details). While the
9 liner is not intended to last several thousand years, it will offer near-term

10 (30 years after closure) protection tbat-could extend into the foreseeable
11- future (i.e., several hundred years).
12
13 15.1.4.1.1 Liner System. The ERDF liner will be constructed to
14 satisfies MTR requirements, as mandated by the Tri-Party Agreement. As noted
15 in the ERDF RI/FS (DOE-RL 1994d), this design offers significant postclosure
16 protection that could extending to the foreseeable future. The major
17 components of this liner system include:
18
19 * A 1-meter- (3-foot-) thick base consisting of a bentonite-soil mixture
20 having a hydraulic conductivity of 1x107 centimeters per second or
21 less
22

IJ I -WO HUIU L ytiU......,...'.

24
25 * Geocomposite and gravel/crushed stone leak detection layers
26
27 * A 1-meter- (3-foot-) thick operations layer (consisting of soil) to
28 prevent damage to the liner system during waste placement.
29
30 To facilitate collection of any precipitation or drainage, the ERDF
31 construction will include individual cells [approximately 152 meters
32 (500 feet) on each side], which will slope inward toward cell liquid
33 collection sumps.
34
35 15.1.4.1.2 Leachate Collection System. Leachate, and any liquid
36 collected throughout the period of waste placement, will be collected in
37 holding tanks (sized to contain the entire volume of a 25-year precipitation
38 event falling on three cells). The collected leachate will be treated,
39 evaporated, or otherwise managed in accordance with RCRA and WAC requirements.
40
41 15.1.4.1.3 Environmental Restoration Disposal Facility Interim and Final
42 Interim Covers. Before installation of the final cover and as waste is
43 emplaced, an interim cover (described in Chapter 4.0) and final interim cover
44 will be installed to minimize leachate production during the operational
45 phase. The final interim cover will incorporate a low-permeability layer, and
46 will mitigate infiltration.
47
48 15.1.4.2 Closure and Postclosure. As detailed in Chapter 11.0, the ERDF will
49 be closed in a manner that meets the requirements of 40 CFR 264.552(e)(4) and
50 WAC 173-303-646(5). Conformance with these requirements will be attained
51 through the use of a multi-layer final cover. The lowest layer of this final
52 cover will consist of a--low-permeability layer that may be a composite of
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1 natural (e.g., soil) material and a synthetic material (e.g., geomembrane,
2 asphalt). The hydraulic conductivity of the layer will be less than or equal
3 to IxO1 '- centimeters per second (3x1jO 4 feet per day). The prevention of
4 l iquid migration through the cover will be enhanced through the use of a high
5 hydraulic conductivity drainage layer placed above the low-conductivity layer
6 to intercept infiltrated water and rapidly drain it off the cap. The
7 uppermost layer above the drainage layer will consist of soil with sufficient
8 thickness to afford frost protection, and a grain-size distribution that will
9 enhance moisture retention in the shallow root zone of perennial grasses. The

10 final cover will be placed over waste materials and clean soils that have been
11 --compacted-to-prevent-subsidence and-settlement. in addition, the final cover
12 will be constructed with features to ensure drainage control, prevent
13 biointrusion (i.e., burrowing animals), facilitate the growth of a vegetative
14 cover, and control wind and water erosion.
15
16 The features described demonstrate that the proposed final design cover
17 for the ERDF will be of sufficiently low-permeability to impede infiltration
18 of precipitation; therefore, the ERDF will offer long-term protection of human
19 health and the environment. However, as discussed in Chapter 11.0, the RI/FS
20 may recommend an alternative barrier design. This application may be revised
21 to reflect this alternative design, when appropriate supporting data have been
22 acquired to fully demonstrate that the alternative design meets the CAMU
23 criteria.
24
25 Chapter 11.0, Section 11.11, details the ERDF postclosure plan(s).
26 As described, the postclosure plan addresses the following elements that will
27 ensure long-term reliability and effectiveness of the ERDF:
28
29 * Maintenance of the integrity and effectiveness of the final cover
30
31 * Maintenance and monitoring of the leak detection system
32
33 * Operation of the leachate collection and removal system until leachate
34 is no longer detected
35
36- - Maintenance and monitoring of the groundwater monitoring system
37
38 0 Prevention of erosion or other damage to the final cover
39
40 0 Protection and maintenance of the surveyed benchmarks that locate the
41 ERDF.
42
43 These postclosure care activities will be performed as specified in
44 Chapter 11.0. Specific postclosure plans that address these activities will
45 be developed and used to ensure postclosure reliability and effectiveness of
46 the ERDF. The following postclosure plans are described in Chapter 11.0,
47 Section 11.11:
48
49 * Inspection plan, to include:
50 - Security control devices
51 - Erosion damage
52 - Cover settlement, subsidence, and displacement
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1 - Vegetative cover condition
2 - Animal activity (i.e., burrowing)
3 - Cover drainage system functioning
4 - Leachate collection/detection and removal system
5 - Groundwater monitoring well condition
6 - Benchmark integrity
7
8 0 Postclosure monitoring plans, to include:
9 - Leachate collection/detection and removal

10 - Groundwater monitoring
11
12 - Maintenance plan, to include:
13 - EROF security
14 - Erosion damage
15 - Vegetative cover condition
16 - Final cover
17 - Animal damage
is - Cover drainaap system
19 - Leachate collection/detection and removal system
20 - Groundwater monitoring wells.
21
22 15.1.4.3 Contaminant Transport Modeling. Groundwater modeling was performed
23 as part of the ERDF RI/FS (DOE-RL 1994d). Various final cover designs and
24 liner configurations were used in the modeling, including a cap design that
25 offers infiltration protection comparable to that provided by the design in
26 this application (Chapter 11.0). Results of the modeling indicate that, based
27 on the known maximum contaminant concentrations in remediation waste analyzed
28-- -to date, only carbazole, 4-chloro-3-methylphenol, carbon-14, chromium-51, and
29 various metals, inorganics, and radionuclides (e.g., chromium) will exceed de
30 minimis values. Of these, the calculated travel times to the ERDF compliance
31 boundary for only fluoride, nitrite, 4-chloro-3-methylphenol, carbon-14,
32 technetium-99, antimony, arsenic, chromium-VI, and selenium were less than
33 10,000 years. These data were used, in conjunction with liner compatibility
34 and operational considerations, to develop waste acceptance criteria that
35 ensure contaminant migration will not occur from the ERDF through the vadose
36 zone and in groundwater to the ERDF boundary within the timeframes mandated by
37 the Tri-Party Agreement.
38
39 15.1.4.4 Decision Criterion No. 4 Summary. The previous discussions, with
4_0 the-additional details provided in Chapters 4.0 and 11.0 and the ERDF RI/FS
41 (DOE-RL 1994d), demonstrate that waste to remain in-place after closure of the
42 ERDF wi T-be managed -and -ontained so as to minimize future releases to the
43 extent practicable because the ERDF will:
44
45 0 Provide controls to ensure long-term reliability of design, including
46 monitoring of leachate generation over a 30-year period that will
47 demonstrate the final cover design effectiveness
4Q
49 * Incorporate design elements that ensure long-term waste management
50 effectiveness
51
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1 * Effectively protect human health and the environment as shown by the
2 contaminant transport modeling results.
3
4
5 -15.15- Corrective Action Manaaement Unit Decision Criterion No. 5
6 [40 CFR 264.552(c)(5)] [WAC 173-303-646(5)(a)(v)]
7
8 CAMU Decision Criterion No. 5 states: The CAMU shall expedite the timing
9 of remedial activity implementation when appropriate and practicable.

10 The ERDF will facilitate the timing of Hanford Facility remediation because
-i -the ERDF wi-lI provide -a -waste management location that will -be ready in time
12 to accept waste from remediation site cleanup, which is scheduled to begin in
13 1996. While the ERDF is required under the Tri-Party Agreement and is
14 recognized as necessary within-this--Agreement, it also will facilitate timely
15 cleanup because construction of remediation site-specific disposal units would
16 require extensive effort and expense,-and could not be achieved in timo to
17 meet the Tri-Party Agreement cleanup milestones. These factors that support
18 CAMU Criterion No. 5 are discussed in more detail in the following sections.
19
20 15.1.5.1 The Environmental Restoration Disposal Facility and Tri-Party
21 Agreement. As indicated in the Tri-Party Agreement modification dated
22 January 25, 1994, removal actions resulting from 100 and 300 Areas RODs are
23 expected to produce large volumes of hazardous, radioactive, and mixed waste.
24 Remediation waste generation will begin in September 1996. Milestones
25 established within the Tri-Party Agreement call for remediation on a specific
26 schedule, with the first ROD to be issued in 1994. It is apparent that the
27 ROD likely will call for placement of remediation waste within a centralized
28 facility (in accordance with the Group recommendations, and for reasons cited
29 within other CAMU Decision Criteria in this section). A facility capable of
30 receiving large quantities of these remediation wastes will be needed on the
31 Hanford Facility at that time.
32
33 If the ERDF is ready to receive waste when remediation of the first
34 remediation site begins, this will facilitate the timing of Hanford Facility
35 remediation by providing a timely waste management option. The criticality of
36 initiating the ERDF in a timely fashion was emphasized within the Tri-Party
37 Agreement: "Delay in construction of the (ERDF) facility would impact cleanup
38 of waste sites." Therefore, use of the ERDF is in accordance with Tri-Party
39 Agreement goals and milestones.
40
41 Construction and operation of the ERDF in stages (as waste projections
42 are developed for each remediation site) also will facilitate timely remedial
43 implementation. The construction of waste management facilities at each
44 remediation site would be subject to detailed data development, review,
45 approval, design, and construction processes stipulated under CERCLA and RCRA.
46 Because the ERDF will be ready to accept remediated waste as early as 1996,
47 remediation sites could be more quickly cleaned up. Further, the ERDF would
48 offer relatively immediate isolation of the waste from the Columbia River,
49 which supports other CAMU Decision Criteria (i.e., Criterion No. 1).
50
5i The Tri-Party Agreement indicates that there are four milestones directly
52 associated with the ERDF.
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1.- Target Milestone M-70-O0-TO1: Submission of a Public Involvement
2 Plan for the ERDF on October 1993. This milestone was completed on
3 October 28, 1993.
4
5 2. Interim Milestone M-70-01: Submittal of a single-design ERDF draft
6 conceptual design report for regulatory review and comment in
7 February of 1994. This conceptual design report was provided on
8 schedule.
9

10 3. Interim Milestone M-70-02: Submittal of information necessary for
11 CAMU designation (40 CFR 265.552) and a CERCLA ROD for regulatory
12 approval in April of 1994. Relative to the RCRA/CAMU portion of this
13 information package, delivery of requisite information is proceeding
14 on schedule.
15
16 4. Major Milestone M-70-00: The ERDF will be operational (available to
17 receive remediation waste) in September of 1996. To meet this major
18 milestone that is required to ensure timely remediation of the
19 Hanford Facility, implementation of the ERDF is required. Clearly,
20 the Tri-Party Agreement members felt that initiation of the ERDF is
21 required to expedite Hanford Facility cleanup, further indicating the
22 ERDF supports CAMU Decision Criteria No. 5.
23
24 15.1.5.2 Decision Criterion No. 5 Summary. The ERDF will expedite the timing
25 of remedial activity implementation because the FRF will:
26
2-7 -- Help D0E-RL meet the Tri-Party Agreement Hanford Facility cleanup
28 schedules that could not otherwise be met without the Tri-Party
29 Agreement-required ERDF
30
31 * Provide a single waste management location in a relatively rapid
32 fashion, as construction of disposal facilities at each remediation
33 site would require initiation after the RI/FS stage, and therefore
34 could take years to start.
35
36
37 15.1.6 Corrective Action Management Unit Decision Criterion No. 6
38 [40 CFR 264.552(c)(6)] [WAC 173-303-646(e)(5)(a)(vi)]
39
40 CAM Decision Criterion No. 6 Stnt±s: The rMU shall enable the use,
41 when appropriate, of treatment technologies (including innovative
42- technologies)-to enhance the-long-term effectiveness of remedial actions by
43 reducing the toxicity, mobility, or volume of waste that will remain in-place
44 after closure of the CAMU. Although waste treatment at the ERDF is not
45 planned (refer to Chapter 3.0 for additional discussion), treatment before
46 acceptance of waste at the ERDF may occur and depends on the results of
47 assessments performed at each remediation site and the ERDF waste acceptance
48 criteria. The Preamble to the CAMU regulations states that preference will be
49 given to those remedies that use some sort of treatment technology, but goes
50- on-to indicate that treatment is not a mandate and should be decided on a
51 case-by-case basis. This preference for treatment under the CAMU is analogous
52 to the preference under CERCLA for treatment-based remedies. Because the need
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1 for treatment will be assessed on a remediation-site basis, the determination
2 of specific- treatment-that must take place at the ERUF-level could limit the
3 type of treatment that could occur at the remediation sites (i.e., could
4 exclude innovative technology development that is preferred under the CAMU
5 regulations). It is anticipated that the remediation site waste will be
6 high-vole, low-toxicity, which is cited, within the CAMU preamble, as being
7 the type of waste for which no treatment may be considered. Further, modeling
8 results indicate that treatment may not be necessary for most 100, 200, and
-9- 300 Areas waste because mobilization of this waste will not occur given the
10 ERDF and closure designs. Therefore, remediation waste treatment at the ERDF
11 is not necessary to facilitate the implementation of a reliable, effective,
12 protective, and cost effective remedy based on a number of factors including:
13
14 * The role of the ERDF in the overall remediation process of the Hanford
15 Facility, with treatment being determined on an individual remediation
16 site-specific basis
17
18 * Technological considerations and limitations relative to
19 implementation of treatment at the ERDF
20
21 * Placement of high-volume, low-concentration waste in the ERDF and the
22 relationship of this type of waste to waste treatment
23
24 * Contaminant transport modeling results assuming no waste treatment.
25
26 These factors that support CAMU Criterion No. 6 are discussed in more
27 detail in the following sections.

29 15.1.6.1 Environmental Restoration Disposal Facility's Role in the Remedial
30 Program Process. Remediation waste placement at the ERDF is but one component
31 of a complex program to complete the environmental restoration of the Hanford
32 Facility 100, 200, and 300 Areas. While treatment is not specifically
33 required at the ERDF, the overall remedial program process for the Hanford
34 Facility includes the opportunity to address waste treatment during the RI/FS
35 and RFI/CMS processes for each remediation site. This evaluation of waste
3& treatment/disposition will i-nclude determining-a particular-waste -stream's
37 acceptability for placement within the ERDF. A discussion of the remedial
38 program process and the ERDF's function within this process is found in the
39 following paragraphs.
40
41 As stipulated in the Tri-Party Agreement, activities at each remediation
42 site will be performed pursuant to CERCLA or RCRA. Figures 15-2 and 15-3
43 illustrate the overall CERCLA remediation and RCRA corrective action
44 processes; these are the basic processes that have been and will be followed
45 in conducting the 100, 200, and 300 Areas restoration programs. The ERDF is a
46 remedial approach that will be considered under the RI/FS and remedy selection
47 steps for the CERCLA process, and in the RFI/CMS steps for the RCRA process
4-8 (also refer-to Chapter L0, Figure-1-2-. -As shown in these diagrams, waste
49 treatment assessments are key to the overall remediation process for each
50 remediation site, and treatment will use a consideration within each site's
51 ROD or permit modification. It must be noted that the RFI/CMS and RI/FS
52 processes used at each remediation site are different than that used to assess
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1 viability of the ERDF itself, as shown in Chapter 1.0, Figure 1-2 and
2 discussed in Chapter 1.0.
3
4 Figures 15-4 and 15-5 detail the remedial/corrective action evaluation
5 criteria used in the CERCLA and RCRA remedy selection processes to be
6 performed at each remediation site. Remedy selection for the 100, 200, and
7 300 Areas remediation sites will be based on these evaluation criteria. As
8 part of the remedy selection process, two issues important to CAMU Decision
9 Criteria must be noted.
10
11 - Remediation waste treatment/disposition that may include evaluation of
12 treatment options will be addressed in preparing the CERCLA RODs and
13 RCRA/dangerous waste draft permit modifications for each 100, 200, and
14 300 Areas remediation site.
15
16 e Remediation waste to be placed in the ERDF must meet ERDF waste
17 acceptance criteria (refer to Chapter 3.0), and this will be a
18 consideration when evaluating treatment options for the remediation
19 sites. However, these criteria will not limit the level of treatment
20 performed, but will serve as guidelines for management in the ERDF.
21
22 In summary,, remediation waste placement in the ERDF is a part of the
23 overall waste treatment/disposition evaluation process to be used in preparing
24- thteRODs/germit _modilicatinns for each remediation site. Although waste
25 treatment is not mandated for ERDF, the need for waste treatment will be
26 assessed on an individual remediation-site basis. Therefore, when considered
27 in the context of overall Hanford Facility remediation activities, the ERDF
28 would meet this decision criteria because treatment will be performed on a
29 remediation site-by-site basis.
30
3--154L.6 Spectfic Technological Considerations/Limitations The reMediation
32 waste from the 100, 200, and 300 Areas is made up of a variety of waste types
33 with a broad range of contaminants and contaminant concentrations. Evaluation
34 of waste treatment/disposition on a remediation site-specific basis
35 potentially provides a more effective means of addressing requirements of each
36 waste than would be afforded by designing and constructing a single facility
37 to handle all potential waste, considering cost, schedule, implementability,
38 and waste volume, among other factors.
39
40 Also, consideration of waste treatment/disposition on a remediation
41 site-specific basis (through the preparation of individual RODs/permit
42 modifications)-enhances-the-abiiity-to identify and evaluate remedies -
43 including innovative technologies - specific to the remediation waste at each
44 site. This ability to assess site-specific remedies is directly relevant to
45 the Primary Balancing Criteria and Selection Decision Factors shown on
46 Figures 15-4 and 15-5, respectively. It also should be recognized that CERCLA
47 and RCRA remediation/corrective action activities on the Hanford Facility
48 currently planned to take place over approximately 30 years. By addressing
49 remediation waste treatment on a site-specific basis over this period,
50 innovative technologies (which may not even exist in research at present)
51 available at the time of selection can be considered in selecting remedial
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1 approach. Therefore, the ERDF would foster the CAMU rule's stated interest in
2 innovative technologies that would be developed on a site-specific basis.
3
4 15.1.6.3 Placement of High Volume-Low Concentration Waste in the
5 Environmental Restoration Disposal Facility. As noted in Chapter 3.0, the
6 waste acceptance criteria establish constituent concentration levels that
7 define an overall waste stream. Although there are areas within remediation
8 sites that contain high concentrations of constituents, overall it is
9 anticipated that remediation waste will be characterized as low-concentration,

10 i.e., low-toxicity.
11
12 The preamble to EPA's final CAMU rule states that "Given the example,
13 therefore, of a situation involving large volumes of low-concentration
14 contaminated soils or other wastes, the RA would have the discretion to
15 evaluate containment-based remedial approaches." As discussed previously,
16 available-waste analysis data- indicate-that the majority of remediation site
17 wastes will be low-concentration/toxicity. At an estimated total of more than
18 20 million cubic meters (26 million cubic yards), the remediation waste to be
19 placed within the ERDF constitutes a large volume waste stream. Therefore, a
20 containment-based remedial approach is appropriate to this decision criterion.
21
LI

22 CAMU criterion No. I allows for consideration of overall cost when
23 evaluating whether a unit meets CAMU standards. Treatment of a high volume of
24 -waste-can-be-very costly, and- tbe_ protectiveness achieved thrniioh treatment
25 may-not be better than- that attained through waste isolation. Furthermore,
26-- the preamble ta EPA's finaIlAMU _rule states that "... this criterion does not
27 preclude remedial actions that do not include treatment." Therefore, cost of
28 treatment may be an element of the overall remedy selection process for
29 remediation sites.
30
31 15.1.6.4 Modeling Results. The RI/FS (DOE-RL 1994d) modeling, while
32 evaluating various unit and final cover design alternatives, assumed no waste
33 treatment. The modeling, which assumed maximum waste concentrations and
34 incorporated conservative assumptions relative to contaminant solubility,
35 sorption, etc., showed that only a few contaminants exceeded allowable
36 constituent concentrations at the ERDF trench boundary in 10,000 years.
37 These modeling data were used to develop waste acceptance criteria that limit
3& the concentrations of-these constituents to levels that would-prevent
39 unacceptable contaminant migration.
An
4U

41 Therefore, the modeling shows that the proposed ERDF design, without
42 treatment, mitigates contaminant migration over the long-term periods (more
43 than 100 years). The ERDF therefore is reliable, effective, and protective,
44 -and fulfills the intent -f the CAMU Decision Criteria. it should be
45 recognized that the preamble to EPA's final rule states that this decision
46 criterion "...does not preclude remedial actions that do not employ treatment,
47 as long as they are capable of ensuring long-term effectiveness."

49 15.1.6.5 Decision Criterion No. 6 Summary. The ERDF will enable the use,
50 when appropriate, of treatment technologies (including innovative
5L _technoloaies to enhance the long-term effectiveness of remedial actions even
52 though treatment wilt not accur _at__the- ERD _becaus- the FRfF will:
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1 - Be an implementation component of a broad-scale restoration program
2 for the 100, 200, and 300 Areas, wherein remediation waste
3 treatment/disposition will be addressed in preparing the individual
4 remediation site RODs or permit modifications
5
6 * Allow remediation waste treatment to occur on an individual
7 remediation site-specific basis that will enable waste
8 treatment/disposition to be tailored (i.e., to optimize effectiveness,
9 implementability, and cost-effectiveness) to the waste stream
10
11 * Likely accept very large quantities of low-concentration/toxicity
12 remediation waste (the preamble to EPA's final CAMU rule cites this as
13 a specific example of an instance in which containment-based remedial
14 approaches may be evaluated)
15
16 - Minimize contaminant migration without the specific need and added
17 cost of waste treatment at the ERDF, although waste treatment may
18 occur at the remediation sites
19
20 * Reject waste that does not meet the waste acceptance criteria for
21 management at the ERDF.
22
23
24 15.1.7 Corrective Action Management Unit Decision Criterion No. 7
25 [40 CFR 264.552(c)(7)] [WAC 173-303-646(5)(a)(vii)]
26
27 CAMU Decision Criterion No. 7 states: The CAMU shall, to the extent
28 practicable, minimize the land area of the facility upon which waste will
29 remain in-place after closure of the CAMU. The ERDF facilitates this
30 Criterion because consolidation of waste at the ERDF would decrease the
31 overall size of land area upon which waste could remain in place, if waste
32 were to stay at the remediation sites. Specifically, the ERDF trench would be
33 over 95 percent smaller than the overall remediation site area. These factors
34 that support CAMU Criterion No. 7 are discussed in more detail in the
35 following sections.
36
37 15.1.7.1 Size of the Environmental Restoration Disposal Facility Relative to
38 Areas Requiring Remediation. The CAMU preamble states, in part, that "The
39 CAMU, as presented in today's rule, will promote the consolidation of
40 remediation waste into smaller, discrete areas of the facility, that are
41 suitable as long-term repositories for the waste, and that can be effectively
42 managed and monitored over the long term." (This particular discussion
43 addresses the issue of "smaller, discrete areas," while Sections 15.1.1 and
44 15.1.2 address the issues of long-term effectiveness, management, and
45 monitoring.)
46
47 The RI/FS (DOE-RL 1994d) provides the following data for the waste sites
48 areas that would contribute remediation waste to the ERDF:
49
50 * The 100 Areas occupy approximately 11 square kilometers (4 square
51 miles)
12
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1 0 The 200 Areas cover about 16 square kilometers (6 square miles)
2
3 * The 300 Area covers approximately 1.5 square kilometers (0.9 mile).
4
5 If, as noted, the waste at these sites were to remain in place or if
6 remediation waste were placed in individual locations throughout the 100, 200,
7 or 300 Areas, some - if not all - of these areas would be unavailable for
8 unlimited use as requested in the Future Site Uses Working Group Final Report
9 (Eastern Washington University 1992). Therefore, as much as 28.5 square
10 kilometers (11 square miles) of land could be unavailable for future use.
11
12 With respect to the area occupied by the ERDF, the total planned area for
13 the ERDF is about 4.14 square kilometers (1.6 square miles). However, on
14 cessation of waste disposal activities (i.e., closure) of the ERDF, the
15 support units and equipment (e.g., decontamination building, waste unloading
16 station, waste transport roadways, and waste handling equipment) will be
17 decontaminated and removed from the ERDF or placed within the ERDF trench.
18 Therefore, the final area that waste will remai-nin-place after ERDF closure
19 could be as low as 1.2 square kilometers (0.5 square miles) (based upon
20 initial trench designs). (Refer to Chapter 11.0 for further details on
21 closure actions.) Section 5.4.3.1 of the conceptual design report for the
22 ERDF (DOE-RL 1994a) presents additional details on the proposed trench and
23 ERDF layout.
24
25 Comparison of the total area if waste were to remain at the remediation
26 sites (28.5 square kilometers) with that of the ERDF trench (1.2 square
27 kilometers) indicates that consolidation of remediation waste at the ERDF
28 could reduce the total waste area up to 95 percent. Therefore, construction
29 of the ERDF clearly minimizes the land area on which waste will remain when
30 compared to the total area if waste were closed at each remediation site.
31
32 -5.1.7.2 Decision Criterion No. 7 Summary. The EROF will minimize the land
33 area on which waste will remain in-place on the Hanford Facility after closure
34 of the ERDF because the ERDF will:
35
36 - Consolidate remediation waste, thus minimizing the land area on which
37 waste will remain after closure
38
39 a Facilitate subsequent reuse or release of the remediated portions of
40 these areas by consolidating 100, 200, and 300 Areas remediation waste
41 and maximizing the area available for reuse or release
42
43
44 15.2 INFORMATION THAT MUST BE ADDRESSED IN THE REGULATORY PACKAGE AS MANDATED
45 BY THE TRI-PARTY AGREEMENT
46
47 The Tri-Party Agreement indicates that the application for regulatory
48 approval will include discussion of the following:
49
50 - Siting and compatibility with the Hanford Future Site Uses Working
51 Group Recommendations described in The Future for Hanford: Uses and
52 Cleanup (Eastern Washington University 1992)
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1 0 How to handle existing contaminated sites that are located within the
2 footprint of the ERDF
3
4 0 How landfill footprint is minimized
5
6 a Landfill expansion.
7
8 Siting and compatibility with Future Uses Working Group Recommendations
9 are presented in Sections 15.1.1, 15.1.2, and 15.1.3. Because the existing

10 contamination at the current ERDF location consists predominantly of
11 groundwater contamination, this issue is addressed in Chapter 5.0.
12 Minimization of the landfill footprint and landfill expansion is discussed in
13 Chapters 2.0 and 4.0 and Section 15.1.7.
14
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100 ft
Capacity = 260 cy/If

Base Case Trench

1200 ft
- .33 f

Capacity = 1.609 cy/If

50 ft
1000 ft

Area Fill Trench B Capacity = 2.433 cy/if

1420 if

70 ft

1000 ft

Area Fill Trench C

I
Capacity = 3.510 cy/If

NOTES
1. All configurations have 3H:IV side slopes.
2. All configurations have 27. crown on waste surface.

940614.0835

I

Figure 15-1. Base Case and Area Fill Trench Cross-Section.
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-4

- Scoping
- Site Characterization
" Baseline Risk

Assessment
* Treatability Studies

" Development and
Screening of Atenati

. Detailed Analysis of
Alternatives

- TREATMENT
ALTERNATIVES
EXAMINED

Selection of Remedy

Identification of
Preferred Alternative

Prtop-med-Plan

ves

I'

Public Comment

I Remedy Selection i.

Record of Decision (ROD)

Post-ROD

* Remedial Design
* Remedial Action
" Operation and Maintenance
- Deletion from NPL

NC- L

r.

.4

Make initial identification of preferred
alternative based upon preliminary
balancing of tradeoffs among
alternatives using the nine evaluation
criteria (See Figure 15-4)

Pm. nt preferred alternative

Minimum 21-day public comment
period held on the Proposed Plan,
RI/FS, and other contents of the
Administrative Record file

Make final determination on remedy

Certify that the remedy complies with
CERCLA, outline the technical goals
of the remedy, provide background
information on the site, summarize the
analysis of alternatives, and explain
the rationale for the remedy selected

Design and construct remedy utilizing
information contained in the ROD and
other relevant documents

Figure 15-2. Remediation Process for the
Past-Practice Remediation Sites.

Hanford Facility CERCLA

940612.1523

Pre-Remedial

Site Investigation
* HRS Evaluation
-NPL Listing

Make preliminary identification of site
hazards and evaluate the need for
action under Superfund remedial
pogram .

Remedial Investigation/Reasibility Study

Gather information sufficient to
support an informed risk management
decision regarding which remedy
appears to be the most appropriate for
a given site

I
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* The administrative record
should be accessible to the
public during the entire

** A Statement of Basis,
typical for the RFI/CMS
process, will be substituted for
a Draft Permit Modification,
in the case of Hanford
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RCRA Facility Assessment (RFA)
Hazard Identification

Issuance of Enforcement Order

or HSWA Permit

RCRA Facility Investigation (RF)
* Work Plan
* Facility Characterization
* Risk Assessment
* Laboratory and Bench Scale Studies

Corrective Measures Study (CMS)
* Development and Screening of Remedies
* Detailed Analysis of Remedies
" TREATMENT ALTERNATIVES
EXAMINED

Public Notification of Proposed Remedy, Administrative
Record, and Draft Permit Matdifleation (wbere applicable)*

Draft Permit Modificatlon**

Public Comment Period
- Public Responds to Proposed Remedy
- Possible Public Hearing/Meeting

Response to Comments (RTC)
* Agency Identifies Selected Remedy
" Agency Responds to Comments

Issuance of Order/Order
Amendment or Permit Modification

Corrective Measures Implementation (CMI)
* Remedial Design
* Remedial Construction
* Operation and Maintenance

Figure 15-3. Corrective Action Process for the Hanford
Past-Practice RePmdiatinn i~tos.

Facility RCRA
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Threshold Criteria

Overall Protection of
Human Health and
the Environment

How alternatives
provide human health
and environmental

Compliance with
ARARs I

* Compliance with chemical-specific ARARs
* Compliance with action-specific ARARs
-Compliance with location-specific ARARs
-C-omipliance-with-oth ercriteria; dirisngidns

Primary Balancing Criteria

Long-term
effectiveness and

permanence

" Magnitude of residual
risk

* Adequacy and
reliability of controls

Reduction of toxicity,
maobility,and-volume-
tbrough treatment

* Treatment process used
and materials treated

* Amount of hazardous
materials destroyed or
treated

_ Degree of expected
rednctinns in rnxicity,
mobility, or volume

* Degree to which
treatment is irreversible

Short-term
effectiveness--

- Protection of
community during
remedial actions

* Protection of
workers during
remedial actions

- Environmental
impacts

* Time until remedial
action objectives are
achieved

* Type and quantity of
residuals remaining
after treatment

-t - - - - - -

modirying Lriteria

-State-Accepiance - -

* Features of the alternative which the state supports

* - features ofhelternativeboutwhick the state
has reservations

* Elements of the alternative which the state strongly
opposes

Implementability

* Ability to construct and
operate the technology

* Reliability of the
technology

* Ease of undertaking
additional remedial
actions, if necessary

* Ability to monitor
effectiveness of remedy

* Coordination with
other agencies

* Availability of off-site
treatment, storage and
disposal services and
capacity

- A.albiity of
prospective
technologies

Cmlt

* Capital costs

* Operating and
maintenance
costs

- Present worth
cost

-Comunity Accpnce

- Features of
supports

the alternative which the community

" Features of the alternative about which the
community has reservations

* Elements of the alternative which the community
strongly opposes

Figure 15-4. Remedial Evaluation Criteria for Remedy Selection at
Hanford Facility CERCLA Past-Practice Remediation Sites.
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Four General Standards for Corrective Measures

Overall protection of
human health and
the environment

* How alternatives
provide human health
and environmental
protection

Attain media
cleanup standards

* Ability of alternatives
to achieve the media
cleanup standards
prescribed in the permit
modification or
enforcement order

Control sources or
releases

How alternatives
reduce or eliminate
further releases to the
maximum extent
possible

Comply with
standards for

management of
wastes

- How alternatives assure
that management of
wastes is conducted in
a protective manner
during corrective
measures

Five Selection Decision Factors

i _Reduction of------
Long-term reliability jti Short-termtxicity, mobility, or Sote

and efftiven- t t  - effectiveness opiementubility Costvolume of wastes

- Magnitude of residual - Treatment process used - Protection of * Ability to construct and . Capital costs
risk and materials treated community during operate the technology

renrda,-actions - - Operatin an
- Adequacy and

reliability of controls
- Amount of hazardous

materials destroyed or
treated

- Degree of expected
reductions in toxicity,
mobility, or volume

- Degree to which
treatment is irreversible

. Type and quantity of
residuals remaining
after treatment

- Protection of
workers during
remedial actions

* Environmental
impacts

. Time until remedial
action objectives are
achieved

* Reliability of the
technology

- Ease of undertaking
additional corrective
measures (if necessary)

- Ability to monitor
effectiveness of remedy

* Coordination with
other agencies

- Availability of off-site
treatment, storage and
disposal services and
peciali.t

* Availability of
prospective
technologies

Figure 15-5. Corrective Measures Evaluation Criteria for Remediation of
Hanford Facility RCRA Past-Practice Sites.
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Table
([ ] - Denotes

15-1. Chapter 15.0 Cross-Reference Table.
location of information in Ecology Part B checklist)

_ Washington State Federal
Specifically required CAMU Regulations** CAMU regulations

ERDF outline chapter* by CAMU regulation? 173-303 40 CFR

15.0 CAMU Evaluation Criteria
[Not in checklist]

Yes 646(5)(a) 264.552(c)
CAMU Criteria 1-7

* The sections of this application are based on the Ecology Part B Checklist. The referenced regulations, both
state (WAC 173-303) and federal (40 CFR 260-270), provide the specific requirements that typically are incorporated in
these sections.

** Assumes that Washington State has received HSWA authority.
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Table 15-2. Cost Comparison
Facility

of the Environmental Remediation Disposal
Configuration Options.

Configuration Description
Cost

savings*
liner

for
Cost savings*

for
excavation

Cost savings*
for final

cover

Base case shal, - $I $&$hall dS dI IUw, U '>U $0
multiple
trench system

Area-fill -single-trench $121 million -$22-million $581-million
Trench A 10 meters

(33 feet)

Area fill single trench $171 million $22 million** $712 million
Trench B 15 meters

(50 feet)

Area fill single trench $202 million $22 million** $776 million
Trench C 10 meters

(70 feet)

* Cost savings are based on comparison to the Base Case.

** The excavation costs of area fill trenches B and C were not
assessed; however, the excavation costs of area fill trenches A, B, and C
essentially are equivalent in comparison to the base case.
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Table 15-3. Preliminary Screening Summary.

Screening Criteria Site I Site 2 Site 3

Is the area Located within 500 ft. of a fault that has had No No No
displacement in Holocene times? [WAC 173-303-282(6)(a)(i)]

Does the area exhibit subsidence? EWAC 173-303-282(6)(a)(ii)] No No No

Does the area contain slopes or soil instability? No No No
[WAC 173-303-282(6)(a)(iii)]

Does the area have potential for flooding, seiche, and tsunamis? No No No
[WAC 173-303-282(6)fc)fi)fA)1 --

Is the area located within 500 ft. of perennial surface water No No No
bodies? (WAC 173-303-282(6)(c)(i)(B)(l1)]

Is the area located near a surface water supply for domestic use? No No No
[WAC 173-303-282(6)(c)(i)(C)]

Does the depth to groundwater exceed 50 ft? Yes Yes Yes
[WAC 173-303-282(6)(c)(i)(A)]

Are there sole source aquifers underneath/near the area? No No No
[WAC 173-303-282(6)(c)(ii)(B)]

Are there any groundwater management areas nearby? No No No
[WAC 173-303-282(6)(c)(ii)(C)]

Is the area located within 0.25 miles from the nearest groundwater No No No
intake for domestic water? [WAC 173-303-282(6)(c)(ii)(D)]

Are there any special groundwater protection areas nearby? No No No
[WAC 173-303-282(6)(c)(ii)(E)] I

Are wetlands located within 0.25 miles of the area? No No NQ
[WAC 173-303-282(6)(d)(i)(A)] I

Are there any designated critical habitat or federally listed
threatened or endangered species within 0.25 miles of the area?'
[WAC 173-303-282(6)(d)(i)(B)]

is there-habitat designated by the Washington-Department-of Wildlife
within 0.25 miles of the area?' [WAC 173-303-282(6)(d)(i)(C)]

No

No

No

No

No

No

Are there any natural areas acquired or voluntarily registered or No No No
dedicated within 0.25 miles of the area?'
[WAC 173-303-282(6)(d)(i)(D)]

Are there any state or federally designated wildlife refuge, No No No
preserve, or bald eagle protection areas within 0.25 miles of the
area?' [WAC 173-303-282(6)(d)(i)(E)]
Does the area receive greater than 100 inches of precipitation No No No
annually? (WAC 173-303-282(6)(e)]
Is the area located within 500 ft. of the nearest point of the No No No
facility property line? [WAC 173-303-282(7)(a)(ii)]

Is the area located within 0.25 miles: (1) of state or federally No No No
designated parks, recreation areas, or national monuments; (2) of
wilderness areas as defined by the Wilderness Act of 1964; (3) of
land identified as prime farmland and a notice of intent has been
submitted to Ecology; or (4) from residences or public gathering
places? IWAC 173-303-282(7)(b)(i)(ii) and (iii)]

Will the facility comply/conform to DOE land use/site selection Yes Yes Yes
requirements? [WAC 173-303-282(7)(d)DOE-RL Orders 4320.2C, and
DOE Order 6430.1A

Are any archaeological and historical sites located in the area? No Yesb No
IWAC 173-303-282(7)(e)]

The entire Hanford Facility contains several candidate threatened or
none of the sites were excluded from further evaluation.

endangered species; however,

' Preliminary evaluation based on initial nomination of White Bluffs Road to National Register of
Historic Places.
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2
3
4 This appendix contains pages 61 through 64 of the Fourth Amendment to the
5 Hanford Federal Facility Agreement and Consent Order published in January of
6 1994. The selected pages address the ERDF (Change Number M-70-93-01) and
7 related interim milestones, decisions, and assumptions.
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Change Muiter Federal Facility Agreement and Consent Order Date

Change Control Form
M-70-93-01 Do not us. blu ink. Ty. or print uin bl.ck ink. Jan. 25, 1994

Originator Phone

. K Ericn 376-3503

Class of Change
[X3 1 - Signatories 0 it - Project Manager 3 II - Unit Manager

Change Title Design, approve, construct and operation of the Environmental Restoration
Disposal Facility (ERDF).

Description/Justification of Change

The Ianford Federal Facility Agreement and Consent Order (the Tri-Party Agreement)
details the approach to cleanup of the Hanford Site. The Tri-Party Agreement is a
legal document that binds the Department of Energy (DOE) to actions that comply with
the Resource Conservation and Recovery Act (RCRA), the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), and the State of Washington
Hazardous Waste Management Act.

The operations of the Hanford Site by the Federal Government since 1943 have resulted
in approximately 1100 waste sites that must be investigated and if necessary, cleaned
up. The waste sites have been grouped into 78 operable units. Investigation of the
operable units and the examination of the cleanup alternatives has been initiated and
the schedule is detailed in the Tri-Party Agreement. Preliminary screening of the

remedial alternatves-in-the injtiia feasibiity studies for many of the operable units
indicates that the removal, treatment and disposal of contaminated material from waste
sites is required.

Impact of Change

None

Affected Docunents

Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) Appendix 0;
work schedules.

Aprovats _xApproved _0 isapproved

This change fora,. approved by AmendnImt Four to the Hanford Federal Facility Agre.'nt

and Consent Order executed py the signatories din jarary 25, 1994.

John Wagoner jansarv 25. 1994

DOE Date

Gerald EmilSon Jauary 25. 1994

EPA Oate

Mary ivetand Jaruary 25. 199

Ecology Date
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Oascrioeion/Justification of Change (Concinued)

-ENY-IRONMENTAL RESTORATION DISPOSAL FACILITY

Removal actions resulting from 100 and 300 Area operable unit Records of Decision (RCOs)
are expected to produce large volumes of hazardous, radioactive. anc mixed waste.
beginning approximately September, 1996. A disposal facility capable of receiving large
quantities of these wastes is needed at Hanford at that time. Technology does not exist
to effectively treat or destroy the majority of these wastes and off-site disposal is not
cost effective or acceptable for many reasons (e.g. transportation of massive quantities
-of waste on publtc- highways). The Haiford Future Site Uses -Working Group in the report
"The Future for Hanford: Uses and Cleanup", December 1992, recommends that waste
management activities at the Hanford Site be concentrated in the interior portion of the
Central Plateau. Therefore, Ecology, EPA and DOE agree to proceed with the steps
necessary to design, approve, construct and operate such a disposal facility, the
Environmental Restoration Disposal Facility (EROF).

DOE shall prepare a comprehensive "package" for EPA and Ecology to consider in evaluating
a disposal facility. The package shall address the criteria listed in 40 CFR 264.552(c)
for Corrective Action Management Unit (CAMU) designation and a CERCLA Record of Decision
(ROD). Each individual source operable unit ROO will specify how wastes from that
operable unit will be treated and will reference a disposal facility, as appropriate.

Timino for the construction and operation of the facility is critical. The proposed plans
for the operable units are due beginning in October 1994. Delay in construction of the
facility would impact cleanup of the waste sites. The three parties are committed to
working together to resolve issues affecting the design, construction and operation of the
facility and to maintain the schedule to support the cleanup program.

The parties agree that a phased approach for construction of the disposal facility is
appropriate. Design and construction of the initial phase shall be adequate for disposal
of waste volumes projected to result from 100 and 300 Area ROs for operable units
presently under investigation. Incremental future expansion of the facility shall be
maintained such that remedial action schedules are not adversely impacted by inadequate
Hanford waste disposal capacity. Since the facility will require significant resources, a
phased approach should minimize impacts on other operations such as cleanup. A phased

approach wi-li minimize the land use recuirement sincetdisoosal units will be brought on
line on an "as needed basis".

The parties agree that public involvement is an essential part of the process and commit
to early public participation. We agree that it is necessary to hear and consider public

concerns as early as possible. A Public Involvement Plan shall be developed by the three
parties in October, 1993. Public involvement will begin with the public interaction
resulting from these negotiations and will continue through the design and regulatory
approval process and subsequent facility expansions.

-One-target milestone,-one major milestone-andtwo -interim milestones have been assigned to

the EROF to assure that the facility is available to support cleanup actions.

Target Milestone M-70-00-T01 Due date: October 1993 Completed: 10/28/93

Submit a Public Involvement Plan for the ERDF
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Descripein/Justificacion of Change (Continuez)

Major Milestone M-70-00

The EROF will be operational (available to receive remediation waste) on
September, 1996 Due: September 1996

interim Milestone M-70-01 Due: February 1994

Submit a singTeidesign ERDF Draft Conceptual Design Report (CDR) for regulatory
review and comment.

Interim Milestone M-70-02 Due: April 1994

Submit information necessary for CAMU designation (40 CFR 264) and a CERCLA ROD for
regulatory approval.

The following decisions and assumptions are implicit in the milestones:

* All regulatory comments to the Draft CDR will be reconciled to the
satisfaction of the three agencies by April 15, 1994 to support subsequent ERDF
milestones. It resolution is not accomplished by April 15, 1994, the TPA dispute
process will govern the decisions. The principles in the final CDR shall serve as
the basis for design, construction and operation.

* The definitive design package describing the form and function of the disposal
facility will be submitted to Ecology and EPA for approval three months after
regulatory approval of the facility. If this is not accomplished, TPA dispute
resolution will be invoked.

A standard RCRA double flexible membrane liner (RCRA subtitle C), including a clay
base and a leachate collection system, shall be used for the initial design. This
design standard will be reevaluated for expansions and/or subsequent trenches.

* -The disposal facility shall be designed to be cost efficient and minimize the
"footprint" of the overall disposal facility.

* Regulatory authority - Approval under CERCLA ROD and/or HSWA-using the CAMU Rule,
for the acceptance of Hanford-generated remedial action waste.

* The parties agree on the following risk assessment parameters:

- The point of assessment will be the intersection of the groundwater and the
vertical line drawn from the edge of the disposal facility.

- The time of assessment for radionuclides will be 10,000 years.

- The compliance standard will be 10 exp-5 for the first 100 years, 10 exp-4
thereafter.

* Based on existing analyses and data it is expected that treatment at the operable
unit will generally be segregation, compaction, and waste volume reduction. Based
on analysis of 100 Area source operable units, all three TPA parties anticipate
that mass solidification of the waste form will not be necessary for the disposal
of the bulk of the waste.
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escficcionJusti aietofn oe C~ianqe (cCnvinuwd)

A pilot project concept for NE?A/CERCLA integration (functional ecuivalency) will
be util ized: additional or separate NEPA process and documentation will not be
recuired. The pilot project conceot for NEPA/CERCLA intecration will be presente:
to the public throuch the Hanford Tank Waste Task Force anc puclic rneeincs.

- here is acreement between Ecology, EPA and DOE that this ;acInizy is crizcal
path for Hanfora cleanup, anc :nere is a willingness by all oartes to acjusz TPA

milestones in the future (if it is necessary to reconci .e unaval AOlity or

appropriated funds), to assure that this facility is completed in time to support
100 and 300-Area R00s.

The application for regulatory approval shall include discussion of:

- Sitino and comoatibility with the Hanford Future Site Uses Working Group
recomnendations described in "The Future for Hanford: Uses and Cleanup",
December 1992.

- How to handle existing contaminated sites that are located within the footprint
of the EROF.

- How landfill footprint is minimized.

- Landfill expansion.
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ECOLOGICAL SURVEY FORM

REPORT 1: 93-600-9 LOCATION: T12N R26E 58,9,15,16,17,
18,19,20,21

PROJECT: Proposed Environmental Restoration Storage and Disposal Facility
(ERSOF) Landfill Site on 200 Area Plateau

PLANT SURVEY DATE: April - June 1993 INVESTIGATOR: M. R. Sackschewsky

ANIMAL SURVEY DATE: April - June 1993 INVESTIGATOR: 0. S. Landeen

SPECIES OF SPECIAL CONCERN OBSERVED:

PLANTS: Stalked-pod milkvetch
WILDLIFE: Long-billed curlew, loggerhead shrike, sage

sparrow, grasshopper sparrow, Swainson's hawk

IS THE AREA UNDER VEGETATION MANAGEMENT: No

DESCRIPTION OF AREA: The area surveyed is approximately six square miles of
undisturbed sagebrush habitat on the 200 Area-plateau (see Attachment 3).
There are access roads in the area that lead to monitoring wells and some of
the arc roads that supported the Hanford meteorology station several years
ago still exist. Most of this area has not sustained significant fire
damaqe with the exception of the southern end of the site which contains
some sand dune areas which burned in 1984. The general topography of this
area is not flat, consisting of several small knolls and valleys.

PLANTS OBSERVED: The stalked-pod milkvetch was the only plant species
observed that occurs on a state or federal list as a species of concern.
This species isa state monitor species that is fairly common throughout the
200 Area Plateau. A list of all other plant species observed is attached.
(Attachment 2)

WILDLIFE OBSERVED:

Birds: Bird species observed were the western meadow lark, horned lark,
white-crowned sparrow, magpie, red-tailed hawk, northern harrier, common
nighthawk, barn swallow, bank swallow, and common raven.

Bird species observed that have been designated as species of concern
by the state and federal governments were the long-billed curlew, sage
sparrow, grasshopper sparrow, loggerhead shrike, and Swainson's hawk. Long-
billed curlews are classified as a federal candidate three species (FC 1 ) and
as a state monitor (SM) species. Sage sparrows are classified as a state
candidate (SC) species. Grasshopper sparrows are classified as a state
monitor (SM) species. Loggerhead shrikes are classified as a federal
candidate two (FC2) species and as a state candidate (SC) species. The
Swainson s-hawk is-classified as a federal candidate three (FC 1 ) species and
as a state candidate (SC) species.
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One pair of nesting curlews was observed at the site in the area near
the sand dunes which had been burned in 1984. The area where they were
observed had very little shrub cover and consisted mostly of grasses.

Se-ve-ral pairs of sage-sparrows and family group, were observed in all
areas where there is undisturbed sagebrush habitat. This area is probably
one of the last strongholds for this species at Hanford and in the State of
Washington.

Several pairs of loggerhead shrikes also utilized this area for
nesting purposes. Loggerhead shrikes were found in all areas of the ERSOF.
Loggerhead shrikes only nest in undisturbed shrub/steppe habitat (Poole,
9n .'

Grasshopper sparrows were heard early in the spring and it is possible
that this area could be used for nesting by this species, however; this was
not verified during these surveys.

Swainson's hawks utilize this area for hunting. The hawks actually
nest at the army- bunker-sites-adjacant to-the sire Along army loop road.

Burrowing owls which are classified as a state candidate species were
not observed during the surveys but they probably do reside in the area.
Burrowing owls have been observed in this area in past years.

Mammals: Mammals known to inhabit this area based on actual observation
during the surveys or direct evidence such as tracks and burrows were the
Great Basin pocket mouse, badger, coyote, mule deer, and black-tailed
jackrabbit. Coyotes and badgers are the principal predators, consuming such
prey as rodents, insects, rabbits, birds, snakes, and lizards. The Great
Basin pocket mouse is the most abundant small mammal, which thrives in sandy
soils and lives entirely on seeds from local plant species.

Other mammals known to inhabit the 200 Area Plateau in general include
the striped skunk, long-tailed weasel, bobcat, and various rodent species.

Reptiles and Amphibians: Reptiles observed during the surveys were the
gopher snake, racer, and sideblotched lizards. Other reptiles and .
amphibians which are infrequently observed on the 200 Area Plateau include
sagebrush lizards, short-horned lizards, western spadefoot toads, and the
Pacific rattlesnake.

SUMMARY AND CONCLUSIONS: The observations of this survey are very similar
to ecological surveys conducted by Pacific Northwest Laboratory in April and
June, 1992, on undisturbed sagebrush habitat in support of the Proposed
Highway 240/200 West Access Road, t93-WHC-003 which is adjacent to the ERSOF
site and the Cross-Site Transfer Line, #93-WHC-006 which is also near the
ERSOF. The PNL surveys also documented the presence of loggerhead shrikes,
long-billed curlews, and sage sparrows. The Cross-site transfer line survey
also documented the presence of the Owarf evening-primrose (Camissonia
pygmaea) in the gravel pit approximately 1/2 mile south-west of the
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_200-areas fire station. This gravel pit is located just north of the
proposed ERSOF landfill site. The dwarf evening-primrose is listed by
Washington State Natural Heritage Program as a sensitive species.

the

- -T-he construction. of a l and fill
habitat that the species of concern
large size of the proposed landfill
habitat is depended upon by several
relatively rare in the State of Wash
convene a consultation meeting with
Department of Wildlife, and the U.S.
the biological importance of this si

-would be preferable to choose some o
in the 200 Areas as possible landfil

at this site will destroy sagebrush
mentioned above rely on. Given the
and the fact that undisturbed sagebrush
species of concern and is becoming
ington it is our recommendation to
the Department of Energy, the State
Fish and Wildlife Service to evaluate

te. From an ecological point of view it
f the more disturbed si
1 sites.

tes which exist

Potential mitigating measures what could be implemented if this site is
approved would incl-ude only excavating trenches on an as needed basis,
revegetating with native sh-ubs; and having-the majori-ty of the construction
activities take place from the middle of June to the end of February or
early March. This timing would help avoid adverse impacts to the species of
concern that utilize this area for nesting.

REFERENCES: Allen, J.N., 1980, The Ecology and Behavior of the Long-
uilled Curlew in Southeastern Washington, Wildlife
Monographs, No. 73, 67 pp.

Landeen, 0.5., A.R. Johnson, and R.M. Mitchell. 1992. Status
of Birds at the Hanford Site in Southeastern Washington, WHC-
EP-0402 Rev 1, Westinghouse Hanford Company, Richiand,
Washington

Rogers, L.E., and W.H. Rickard, 1977. Ecology of the 200 Area
Plateau Waste Management Environs, A Status Report, PNL-2053,
Pacific Northwest Laboratory, Richland, Washington

Sackschewsky M.R., 0.5. Landeen, J.L. Downs, W.H. Rickard,
and G.I. Baird, 1992. Vascular Plants of the Hanford Site,
WHC-EP=0554, Westinghouse Hanford Company, Richland, WA.

Sackschewsky, M.R., 1992. Biological Assessment for Rare and
Endangered Plant Species Related to CERCLA Characterization
Activities, WHC-EP-0526, Westinghouse Hanford Company,
Richland, Washington

Poole, L.O., 1992, Reproductive Success and Nesting Habitat
of Loggerhead Shrikes in Shrubsteppe Communities, Masters
Thesis, Washington State University, Pullman, Washington
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Schuler, C.A., W.H. Rickard, and G.A. Sargeant, 1988, Bird
Associations-with Shrubsteppe-Plant :CommunIties at the

Proposed Reference Repository Located in Southeastern
Washington, PNL-6493, Pacific Northwest Laboratories,
Richiand, Washington
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PLANT SPECIES OBSERVED AT ENVIRONMENTAL RESTORATION STORAGE AND DISPOSAL
FACILITY SITE

SPECIES FAMILY _ COMMON NAME

Cymooteris terebinthinus Aoiaceae Turoentine sorinooarsey

Lomatium canbyi Aoiaceae Canby's desertoarsley

Lomatium macrocarpum Apiaceae Large-fruited
desertparsley

Achillea mi7lefalium Asteraceae Yarrow

Aqoseris heterophylla Asteraceae Mountain dandelion 

Ambrosia acanthicarpa Asteraceae Bur raqweed

Art2misia Crfdentata Asteraceae Big sagebrush

Balsamorhiza careyana Asteraceae Carey's balsamroot

Chaenactis douglasii Asteraceae Hoary false yarrow

Chrysothamnus nauseosus [Asteraceae Gray rabbitbrush

Chrysothamnus viscidiflorus Asteraceac Green rabbitbrush

Creais atrabarba Asteraceae Hawksbeard

Erigeran filifalius Asteraceae Threadleaf fleabane

Layia glandulosa Asteraceae 1 Tidytips
Hachaeranthera canescens Asteraceae Hoary aster

Townsendia f7orifer Asteraceae Showy townsend daisy

Tragopogon dubius Asteraceae Salsify

AmsinckLa Tyraso ides Boraqinaceae Tarieed fiddleneck

Amsinckia tessellata Boraginaceae Tessellate fiddleneck

Cryptantha circumscissa Boraginaceae Matted cryptantha

Cryptantha pterocarya Boraqinaceae Winged cryptantha

Tiquili-nutta7iii Boraginaceae Oesert mat

Descurain!a pinnata Brassicaceae Tansy mustard

Draba verna Brassicaceae Spring whitlowgrass

B rassicaceae W -11flower

Sisymbrium altissimum Brassicaceae Jim Hill mustard

Thelypodium laciniatum [ Grassicaceae Cutleaf ladysfoot

Arenaria franklinii Caryoohyllaceae Sandwort
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PLANT SPECIES OBSERVED AT ENVIRONMENTAL RESTORATION STORAGE AND DISPOSAL
FACILITY SITE

S PECIES FAMILY ICOMMON NAM
Rumex venosus Pal ycoraceae Winged du Uck

Delohinium nuttallianum Ranunculaceae Uoland larksour

Purshia tridentata Rosaceae Antelooe bitterbrush

Comandra umbeltata Santalaceoe -Bastardtoadflax

Penstemon acuminatus Scroohulariaceae Sand beardtoncue

Plectritis macrocera Valrianaceae White cupseed
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CsBaltele
Pacific Northwest Laboratories
Battelle Boulevard
P.O. Box 999

January 20, 1994 Richland, Washington 99352
Telephone (509) 376-5345

Mr. Dennis Janikowski
Westinghouse Hanford Company
N1-30
Richland, WA 99352

Dear Mr. Janikowski:

INTERIM REPORT OF THE BIOLOGICAL REVIEW FOR THE ENVIRONMENTAL
RESTORATION DISPOSAL FACILITY (ERDF) RAIL LINE

This interim reporta summarizes the results of the biological review for the original rail
line route proposed for the ERDF and discusses the potential impacts of railroad
construction within the overall context of the ERDF site development. The proposed
ERDF area (Figure 1) was selected as a potentially suitable repository for disposal of

-contaminated wastes resulting from the cleanup of Hanford. The proposed rail line will
serve to transport waste material to the ERDF.

The subject area was surveyed in sections on November 5, 1993 by W. H. Rickard, C.
A. Brandt, J. M. Becker, and B. L. Tiller, on November 10, 1993 by C. A. Brandt, J. M.

-Beckeranda L. Tiller, and on Jecember_3,1993 by W. H. Rickard, C. A. Brandt, J. M.
Becker, and B. L. Tiller. Survey methods consisted of pedestrian transects parallel to
the proposed rail line spaced at approximately 20 m intervals.

The objectives of this biological review were:

- to obtain an inventory of plants and animals present on or using the site
- to describe habitats on the site
- to identify species potentially using the site, based on known habitat

associations, that were otherwise undetected during the survey
- to identify plant and animal species protected under the Endangered Species

Act, candidates for such protection, and species listed as threatened,
endangered, candidate, sensitive, or monitor by the state of Washington

- to evaluate the potential impacts of railroad construction and ERDF site
development on the protected species and sensitive habitats noted above.

a The final report will incorporate the results of a biological review of the modified rail line route, which extends
across the northeast portion of 200 west.

'
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Species lists were made of plants observed and animals or their sign (Tables 1 & 2).
Mammal abundances were estimated based on whether the species or its sign was
abundant, common, or rare (qualitative scale). Plant abundance was estimated using
the Braun-Blanquet method (Bonham 1989). Aerial photographs of the subject area
were consulted t develop a-habitat classification mapping of the area (Figure 2), with
habitats classified according to dominant shrub and grass species, based on the Braun-
Blanouet results. Locations of federal and state listed plant and animal species
observed during the survey were determined using the Trimble Navigation Asset
Surveyor (Trimble Navigation Ltd., P.O. Box 3642, Sunnyvale, CA 94088-3642), a
global positioning system. A map of the subject area showing these locations (Figure 3)
was developed using Geographical Resource and Analysis Support (GRASS version
4.1) software (U.S. Army Corps of Engineers' Construction Engineering Research
Laboratory, Champaign, Illinois, 1987). An additional map was developed using
GRASS which displays historic nest site locations in the vicinity of the proposed rail line
and ERDF site for Swainson's hawks (Buteo swainsont), red-tailed hawks (Buteo
jamaicersis), ferruginous-hawks (Buteo regais), prairie falcons (Faico mexicanus),
northern harriers (Circus cyaneus), burrowing owls (Athene cunicularia), great horned
owls (Bubo virginianus), long-eared owls (Asio otus), and loggerhead shrikes (Lanius
ludovicianus) (Figure 4). Survey results and the potential impacts of railroad
construction and ERDF site development are reported separately.

SUMVEY RESULTS

Table 1. Plant species along the rail line proposed for the ERDF.

Bromus tectorum
Festuca octoflora

_Agropyron dasytachyumn
Koeleria cristata

Qyzo ps/s hymenoides
Poa sandbergii
Sporobolus cyptandrus
Sitanion hystrix
Stipa comata

Ambrosia acanthicarpa
Amsinkia lycopsoides
Chorispora tenella
Cryptantha circumscissa
Descurania pinnata
Descurainia sophia
Epilobium paniculatum
Eriogonum vimineum
Gilia minutiflora
Holosteum umbellatum

Common name

cheatgrass
slender sixweeks

thickspike wheatgrass
prairie junegrass
Indian ricegrass
Sandberg's bluegrass
sand dropseed
bottlebrush squirreltail
needle-and-thread grass

bur ragweed
tarweed fiddleneck
blue mustard
matted cryptantha
tansy mustard
flixweed
tall willowherb
broom buckwheat
small-flowered gilia
jagged chickweed

Life form Scientific name

Annual
grasses

Perennial
grasses

Annual
forbs

Percent
Cover

10-75
< 1

< 1
< 1
< 1
10-50
< 1
< 1
1-5

1-5
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
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Table 1. continued

Life form - - Scientific name

Lactuca serriola
Machaeranthera canescens
Salsola kali
Sisymbrium altissimum

Biennial
forbs

Biennial
forbs

Perennial
forbs

Chaenactis douglasii
Erysimum asperum
Thelypodium laciniatum

Tragopogon dubious

Ach/llea millefolium
Astragalus caricinusa
Astragalus coiumbianusb
Astragalus sclerocarpusc
Balsamorhiza -careyana
Calochortis macrocarpus
Chaenactis douglasii
Crep/s aIb ,

Cymopterus terebinthinus
Erigeron filifolius
Euphorbia sp.
Lomatium sp.
Oenethera pallida
Phlox longifolia
Psoralea lanceolata
Sphaeralcea munroana

Shrubs Artemisia tridentata
Chrysothamnus nauseosus
Chrysotharnnus viscidiflorus
Grayia spinosa

Root Orobanche corymbosa
narasites Comandra umbellata

Common name

prickly lettuce
hoary aster
Russian thistle
tumble mustard

hoary false-yarrow
rough wallflower
cutleaf ladysfoot mustard

yellow salsify

yarrow
buckwheat milkvetch
Columbia milkvetch
stalked-pod milkvetch
Carey'sbalsam root
sagebrush mariposa lily
hoary falseyarrow
slender hawksbeard
turpentine cymopterus
threadleaf fleabane
spurge
desertparsley
pale-evening primrose
long-leafed phlox
dune scurfpea
Munro's globemallow

big sagebrush
gray rabbitbrush
green rabbitbrush
spiny hopsage

flat-topped broomrape
bastard toadflax

a Many individuals of this species were observed and identified based

Percent
cover

<1
<1
1-100
1-5

< 1
<1
< 1

< 1

< 1
< 1
< 1
< 1
<1
<1
<1
<1

< 1
<1
<1
<1
1-5
< 1
< 1
< 1

25-75
< 1
I-u

<1

<1
<1

on seedpod
morphology. Species identification was inconclusive due to the advanced stage of
decay of the above-ground portions of the plants. However, based on seedpod
morphology, this species was probably not one of the three state level 3 monitor
species (A. scierocarpus, A. speirocarpus, or A. succumbens), the federal level 1
candidate and state threatened (A. columbianus), or the state sensitive (A.
arrectus). Species identification must be confirmed during a May or June survey.
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Table 1. continued
b Several individuals of this species were observed (Figure 3) and tentatively

identified based on seedpod morphology. This species is listed as a federal level 1
candidate and as state threatened. Species identification was inconclusive due to
the advanced stage of decay of the above-ground portions of the plants. Species
identity must be confirmed in May or June.

c One individual of this species was observed and tentatively identified based on
seedpod morphology. This species is listed as a state level 3 monitor species.
Species identification was inconclusive due to the advanced stage of decay of the
above-ground portions of the plant. Species identity must be confirmed in May or
June.
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Table 2. Animal species observed or detected by sign along the rail line proposed for

the ERDF.

Life form Scientific name Common name
Relative
Abundancea

Alectoris chukar
Athene cuniculariab
Columba livia
Corvus corvax
Eremoph/ia aipestris
Lan/us ludovicianusc
Perdix perdix
Pica vica
Sturnella neglecta
Zonotrichia leucophrys

Mammals Canis latrans
I lflIL rr!ifnrnircus

Odocoleus hemionus
Perognathus parvus

Peromyscus maniculatus
Spermophilus sp.
Sylvilagus nuttalli

Taxidea taxus
Thomomys talpoides

chukar
burrowing owl
rock dove
common raven
horned lark
rnngrhead qhrikp

gray partridge
black-billed magpie
western meadowlark
white-crowned sparrow

coyote
blacktail jackrabbit

mule deer
Great Basin pocket mouse

deer mouse
ground squirrel
Nuttall's cottontail

badger
northern pocket gopher

Reptiles

a Relative

Coluber constrictord
Sceloporus graciosus
Uta stansburiana

racer
sagebrush lizard
side-blotched lizard

abundance was noted only for mammals.
o Peiets and burrows of this species were observed (Figure 3). This species is listed

as a state candidate. Abundance of this migratory species cannot be assessed until
the birds return in the spring.

c Three-nests of this species were observed (Figure 3). This sprnie is listed as a
federal level 2 candidate and a state candidate. Species identification was confirmed
for two nests. Identification of one nest could not be confirmed due to its advanced
stage of decay (Figure 3). The actual number of pairs potentially affected by the
ERDF rail line cannot be assessed until the onset of mating and nesting in the spring.

d One-carcass of this-species-was observed.-Species identification was inconclusive
due to the advanced stage of decay of the carcass.

Birds

Common
Common-
abundant
Common
Common-
abundant
Common
Common
Locally
abundant
Common
Rare
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Table 3. Federal and state listed plant and animal species observed along the rail line
proposed for the ERDF. Included are species potentially using the ERDF site, based on
known habitat associations, that were otherwise undetected during the survey.

Scientific name Common name

Plants Astragalus columbianus

Astragalus scierocarpus

Amphispiza beli

Athene cunicularia

Buteo jamaicensis

Buteo regalis

Buteo swainsonii

Fa/co mexicanus

Lanius ludovicianus

Numenius amer/canus

Oreoscoptes montanus

Mammals Brachylagus idahoensis

Lagurus curtatus
Spermophilus
washingtoni

Columbia milkvetch

stalked-pod mikivetch

sage sparrow

burrowing owl

red-tailed hawk

ferruginous hawk

Swainson's hawk

prairie falcon

loggerhead shrike

long-billed curlew

sage thrasher

Pygmy rabbit

sagebrush vole
Washington
ground squirrel

Candidate 1 Threatened sand/shrub
steppe

Monitor 3 sand/shrub
steppe

Candidate shrub steppe/
nest sites

Candidate shrub steppe/
nest sites and
foraging areas

Sensitive trees and shrub
steppe/nest sites
in urban areas

Candidate 2 Threatened powerlines and
shrub steppe/
nest sites

Candidate trees and shrub
steppe/nest sites

Monitor shrub steppe/
nest sites

Candidate 2 Candidate shrub steppe/
nest sites

Candidate 3C Monitor open shrub
steppe/nest sites

Candidate shrub steppe/
nest sites

Candidate 2 Threatened old-growth shrub
steppe/all
occurrences

Monitor shrub steppe

Monitor

a Federal status for plant species taken from U. S. Department of Interior, U. S. Fish
and Wildlife Service: 50 CFR Part 17, Endangered and Threatened Wildlife and
Plants, Review of Plant Taxa for Listing as Endangered or Threatened Species,
Proposed Rules, September 30, 1993. Federal status for animal species taken from
U. S. Department of Interior, U. S. Fish and Wildlife Service: 50 CFR 17 Endangered
and Threatened Wildlife and Plants, Animal Candidate Review for Listing as
Endangered or Threatened Species, Proposed Rule, November 21, 1991.

shrubsteppe/
concentrated
Dooulations

Life

form
Federal
statusa

Birds

State
statusb

Critical
habitatC
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Topography along the proposed rail line is level. Substrateon the subject area is
primarily Burbank loamy sand intergraded with Rupert sand. The latter consists of
relatively broad, stabilized sand dunes, except for a narrow strip along Route 3 which is
highly disturbed (designated in Figure 2 as Russian thistle/cheatgrass habitat). The
subject area, outside of the highly disturbed area along Route 3, is dominated by mature
big sagebrush, cheatgrass, an alien weed species, and Sandberg's bluegrass (Figure
2). Small isolated sandy sites along the rail line loop are dominated by cheatgrass and
indian ricegrass.

The sagebrush habitat along the proposed rail line and within the proposed ERDF site,
including the potential ERDF site expansion, is considered priority habitat by the State
of Washington, due to its relative scarcity in the State, and to its requirement as
nestina/breeding/foraginQghabitat by loggerhead shrikes (Tables 2 and 3, and Figures 3
and 4), burrowing owls (Tables 2 and 3, and Figures 3 and 4), long-billed curlews (Table
3), sage sparrows (Table 3), sage thrashers (Table 3), pygmy rabbits (Table 3),
Washington ground squirrels (Table 3), and sagebrush voles (Table 3). Although the
latter six species were not observed during this survey, the habitat should be considered
suitable for their use. Loggerhead shrike nests were sited in the vicinity of the subject
area prior to and during this study (Figures 4-and-3, tespectively). This-species-begins
to migrate out of the Hanford Site at the beginning of August (Poole 1992), thus no
individuals were observed during this survey. Ground squirrel burrows used by
burrowing owls and owl pellets were also observed prior to and during this survey
(Figures 4 and 3, respectively). An isolated open area with low-growing herbaceous
vegetation was observed within the otherwise contiguous stand of sagebrush along the
rail line loop (Figure 2). This area is potential nesting habitat for long-billed curlews.
Long-billed curlews, burrowing owls, sage sparrows, and sage thrashers also had
migrated from the area before this survey was conducted. Pygmy rabbits could not
have been observed during this survey because they are primarily crepuscular.
Potential pygmy rabbit habitat where small rabbit feces were observed will be trapped or
spotlighted in the spring to evaluate the presence of this species. Ground squirrel
burrows were observed during this survey (Table 2). However, ground squirrels had
begun hibernation prior to this survey, precluding evaluation of the presence of the
Washington ground squirrel. Sagebrush voles also were not observed, as they had
likely begun hibernation prior to this survey.

The proposed railroad, ERDF site, and its proposed expansion are virtually devoid of
potential nest sites, e.g. trees and utility poles, for raptors that nest above ground such
as ferruginous hawks (Table 3), Swainson's hawks (Table 3), red-tailed hawks (Table
3), or prairie falcons (Table 3). However, these species nest outside the subject area in
the vicinity of 200 East and 200 West (Figure 4). The subject area contains no known
raptor nests, except nests of burrowing owls (Figures 3 and 4). However, the site does
provide suitable nesting habitat for short-eared owls (Asio flammeus), a ground-nesting
species, and species that may nest on the ground such as northern harriers, great
horned owls, and long-eared owls. The site also provides prime foraging habitat for all
the above raptor species.

Several milkvetch plants, tentatively identified as Columbia milkvetch (Table 1), were
observed near the north end of the proposed rail line (Figure 3). One probable stalked-
pod milkvetch (Table 1) was also observed. No other plant or animal species protected
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under the Endangered Species Act, candidates for such protection, or species listed as
threatened, endangered, candidate, sensitive or monitor by the State of Washington
were observed on the site.

The results of this preliminary survey do not provide a complete assessment of the
biological resources of the site because the survey was conducted outside the growing
season for most herbaceous plants and outside the period of residence of most upland
birds. To provide a more complete characterization of the habitat, and to resolve
uncertainties regarding wildlife use of the subject area, we recommend that a
subsequent survey be conducted between April and June, 1994.

POTENTIAL IMPACTS OF RAILROAD CONSTRUCTION AND ERDF SITE
DEVELOPMENT

Loggerhead shrikes, sage sparrows, and sage thrashers are species that depend on
mature sagebrush habitat. Shrikes are known to select tall big sagebrush as nest sites
(Poole 1992). Sage sparrows and thrashers also nest in big sagebrush. Construction

-of the proposed -railroad and development of the ERDF site would remove sagebrush
habitat, precluding these species from nesting there. ERDF development would also be
expected to reduce the value of the area as foraging habitat for individuals of these
species nesting in adjacent areas.

Burrowing owls nest in abandoned burrows of other ground-dwelling animals. Railroad
construction and ERDF site development would remove habitat for prey and displace
ground-dwelling animals, thereby reducing the suitability of the area for nesting by
burrowing owls.

Pygmy rabbits are known to utilize tall clumps of old-growth sagebrush habitat
throughout most of their range. However, pygmy rabbits are not known to occur on the
Hanford Site. ERDF development would likely reduce the potential for this species'
occurrence by removing habitat potentially suitable for its use.

Sagebrush voles are generally found in association with mature sagebrush habitat,
although few have-been captured outside the Arid Lands Ecology Reserve. They select
burrow sites near sagebrush which also comprises a portion of their diet. ERDF
development would remove sagebrush habitat, precluding voles from utilizing the area.

Raptor populations may be negatively impacted by disturbance of nesting during
railroad construction. Disturbance of nesting raptors can be minimized by confining
human activity to the non-nesting period or restricting activity within specified distances
from nest sites. Distances have been suggested for the following species: Swainson's

S0.8 km, ferruginous hawk - 1.6 km, prairie falcon - 1.0 km, and red-tailed hawk -
0.8 km (Suter and Jones 1981). Poole et al. (1988) recommended a minimum distance
of 2.2 km for Swainson's hawks on Hanford, where this species is believed to be highly
subjected to human disturbance. The ferruginous hawk on Hanford is believed to be
extremely sensitive to human disturbance (Fitzner et al. 1992). We therefore
recommend 2.2 km as a minimal distance from ferruginous hawk nests. The proposed
rail line and ERDF site are greater than 3.0 km from any known nest locations of these
species (Figure 4). However, the site for the Potential ERDF Expansion (Figure 2) is
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within 2-3 km of Swainson's hawk nests located at the southeast corner of 200 East
(Figure 4). This potential disturbance of Swainson's hawks should be taken into
account if the ERDF Expansion is to be developed.

Although the subject area is relatively unimportant as nesting habitat for most raptors, it
should be considered an important part of their foraging range. Raptor populations may
be negatively impacted by altering foraging habitat. Rail line construction and ERDF
site development would displace small mammal populations which are an important
component of the prey base of these species. The effects of habitat alteration may be
reduced by leaving habitat within the home range of nesting raptors unchanged. Cody
(1985) reported average home range sizes for populations of the following species in
Oregon, Idaho, Utah, and California; ferruginous hawks ranged from 3.14 to 8.09 km 2,
red-tailed hawks from 2.18 to 3.08 km 2 , and Swainson's hawks from 1.09 to 3.81 km 2.
Poole et al. (1988) reported an average home range size of 6.97 km 2 for Swainson's
hawks on Hanford. Average home ranges for ferruginous and red-tailed hawks on
-Hanford have not been documented--A somewhat conservative estimate of home range
radius (the distance around a nest site in which habitat should remain unaltered) for
these species may be obtained using the largest home range size and assuming home
ranges are circular. Home range radii are thus 1.6 km for ferruginous hawks, 0.99 km
for red-tailed hawks, and 1.49 km for Swainson's hawks (on Hanford). The proposed
rail line and ERDF site, including the Potential ERDF Expansion, are greater than 2.0
km from any known nest locations of these species (Figure 4). Therefore, habitat losses
within home ranges of these species are likely to be minimal. However, impacts to
foraging ranges of shrikes, thrashers, sage sparrows, and burrowing owls will be more
significant.

There are two known populations of Columbia milkvetch on the Hanford Site
(Sackschewsky et al. 1992). Railroad construction would displace the individuals
encountered during this survey (Figure 3). ERDF site development would also disturb
soils in the area arid thus reduce its suitability for colonization by Columbia milkvetch.

Railroad construction will negativety impact individuals of the above species. Yet
Donulations of these species, considered as a whole, would probably not be
substantially affected because similar sagebrush habitat is still relatively common on
Hanford. However, a number of activities, especially those related to ERDF, will
eliminate a large portion of the sagebrush habitat directly, and will contribute to
fragmentation of the remaining habitat. Fragmentation not only reduces the overall area
of habitat available for use, but also alters the size and shape of habitat patches. The
response of these species to fragmentation cannot currently be predicted in any detail
and their level of resiliency is unknown. It is reasonable to expect that the cumulative
effects of this and further fragmentation would decrease the long-term viability of these
species on Hanford. Therefore, it is essential to develop methods for predicting effects
and plans for mitigating the cumulative losses and fragmentation of sagebrush habitat
on the Hanford Site.
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HANFORD CULTURAL RESOURCES LABORATORY

A. NAME AND FULL DESCRIPTION OF THE PROPOSED UNDERTAKING

Project Number:
Project Name:

93-200-001
Environmental Restoration Disposal Facility (ERDF)

The Environmental Restoration Disposal Facility (ERDF), located on the Hanford Site (managed
by the Department of Energy) will provide the disposal site for the waste exhumed during the
Hanford Site CERCLA and RCRA cleanup actions. Excavations at the site will be extensive and
may be up to 12 m deep. The exact site boundaries have not yet been set, however, the
proposed site area currently measures about 10.6 km 2 (see Figure 1). Since the survey was
completed in the summer of 1993, the site boundary has moved about 0.5 km to the east. We
surveyed approximately 11.0 km 2 .

B. LOCATION AND GENERAL ENVIRONMENTAL SETTING

The project area is located within the Hanford Site in south central Washington State (see
Figure 2) within the Cold Creek Valley in an area locally known as the 200 Area Plateau. The
surface topography is low-relief stabilized and semiactive dunes composed of fine sand and silt.
The land surface slopes gently to the southwest with elevations ranging from 192 m (630 ft)
above mean sealevel (asl) to 229 m 475-ft-)asi;-the overall gradient is 0.08. The proposed site is
located in T12N, R26E in Sections 7, 8, 16, 17, 18, 19, and 21. The closest source of perennial
water is Rattlesnake Springs,.which is located approximately 8 km southwest of the project area.

The area is largefy undisturbed. Disturbances include gravel pits, roads, wells and well pads,
other pits measuring about 30 m in diameter by about 5 m deep, a laydown yard, and a dump
site.

The vegetation is a steppe-shrub community (Daubenmire 1970) dominated by big sagebrush
(Artemisia tridentata with an understory of grasses and forbs . Plant species identified during the
summer survey within the proposed project area are tallied in Table 1.

Table 1. Plant species within the ERDF project area.

shrubs

annual grasses

perennial grasses

annual forbs

Scientific name
Artemisia tridentata
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Grayia spinosa
Purshia tridentata
LePtriocryfn, pungens -

Bromus tectorum
Festuca octoflora

Koeleria cristata
Oryzopsis hymenoides
Poa sandbergii
QLa'4nin hystrix
Sporobolus cryptandrus
Stipa comata

Ambrosia acanthicarpa
Centaurea sp.
Cryptantha circumscissa

Common name
big sage
gray rabbitbrush
green rabbitbrush
spiny hopsage
bitter-brush
prickly phlox

cheat grass
sixweeks fescue

prairie junegrass
indian ricegrass
Sandberg's bluegrass
bottlebrush squirreltail
sand dropseed
needle-and thread grass

bur ragweed
knapweed
matted cryptantha
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Descurainia pinnata
Descurainia sophia
Epilobium paniculaturn
Eriogonum vimineum
Holosteum umbellatum
Lactuca serrcia
Microsteris gracil/s
Salsola kali
Sisymbrium altissimum

tansy mustard
flixweed
tall willowherb
broom buckwheat
jagged chickweed
prickly lettuce
pink microsteris
Russian thistle
tumblemustard

Thelypodiurn laciniaturn
Tragopogon dubius

Achilea millefoliumr
Arenaria franklin/i
Astragalus spp.
Balsamorhiza careyana
Calochortus macrocarpus
Chaenactis douglasii
Comandra umbe/lata
Crepis atrabarba
Cymopterus terebinthinus
Erigeron spp.
Lygodesmia juncea

-Machaeranhera canesccns-l
Cenothera pallida
Crobanche corymbosa
Phlox longifolia
Penstemon acuminatus
Opuntia polyacantha
Phacelia hastata

cutleaf ladysfoot mustard
yellow salsify

yarrow
Franklin's sandwort
milkvetch
Carey's balsamroot
sagebrush mariposa lily
hoary chaenactis
toad flax
slender hawksbeard
turpentine cymopterus
fleabane
skeletonweed
hoary aster
pale evening-primrose
flat-topped broomrape
longleaf phlox
sand beardtongue
starvation pricklypear
whiteleaf scorpionweed

Ground visibility ranged from 100 % in blowouts to 10 % under shrubs and in disturbed areas.
The average ground visibility was approximately 65 %.

Wildlife or their sign observed in the project area is listed in Table 2. Mice burrows were also
noted.

Table 2. Animal species observed/inferred within the ERDF project area.

Chordeiles minor
Sturne/la neglecta
Hirundo rustica
Amphispiza be/li
Zenaida macroura
Circus cyaneus
Lanius ludovicianus
Asio flammeus
A thene cunicularia
Larus sp.

Uta stansburiana

common nighthawk
western meadowlark
barn swallow
sage sparrow
mourning dove
northern harrier
loggerhead shrike
short-eared owl
burrowing owl
gull

side-blotched lizard
2
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perennial forbs

birds
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Pituophis melanoleucus
Phrynosoma douglassi

Canis latrans
Odocoileus hemionus
Lepus califomicus
Taxidea taxus

gopher snake
short-horned lizard

coyote
mule deer
black-tailed jackrabbit
badger

Nests of loggerhead shrikes and common nighthawks were observed, as well as a possible
northern harrier nest.

Aerial photograph(s): EG&G 5673, exp. 105, 05-07-87, 1:19900

USGS topographic map(s): USGS 7.5' Gable Butte Quad, 1986 edition

Legal description: Project to be located in T 12 N R 26 E parts of
and 18. Survey occurred in T. 12 N. R. 26 E. parts of Section(s) #
and 21.

Section(s) # 7, 8, 9, 16, 17,
7, 8, 9, 16, 17, 18, 19, 20,

UTMs: Corners of area surveyed (see Figure 1).

Mao Reference Point
A

B
C
D
E
F
G
H

Zone
11
11
11
11
11
11
-41 - -

11
11

m Northino
5157610
5157520
5154070
5154420
5154430
5157010

.:;7nUQ

5157200
5157190

C. PRE-FIELD RESEARCH
1. Sources of information checked: [x] Survey and Site Location Maps

Reports [x] Aerial Photographs [xJ GLO Plats [] Other

m Eastino
299950
303000
302980
300360
299500
299520
299810
299810
299940

[xJ Previous

2. Summary of previous studies in this general area, similar terrain: A literature and records
review showed that four surveys had been previously conducted by the HCRL within the
proposed project area; HCRC #89-200-023, HCRC# 93-600-004, HCRC-93-600-016, and BERC
010. One isolated artifact, a cobble tool (HI-89-016), was located within the project area. The
tool was not collected. Six surveys have been previously conducted by the HCRL within 0.8 km
(.0.5 miles) of the proposed project area; HCRC #89-600-010, HCRC #93-600-001,
HCRC #93-600-005, HCC #93-600-014, HCRC #93-600-023, and Plot 797 S0

Report NofTitle
HCRC #89-200-023
HCRC #89-600-010

HCRC #93-600-001

Distance/Direction
Within proposed EROF boundary
0.6+ km to the northeast of the
northeast corner
Adjacent to 0.5 km north of the
northern boundary

3

Results
HI-89-016, an isolated cobble tool
No cultural resources identified

No cultural resources identified

mammals
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HCRC #93-600-004 Adjacent to the northwest corner No cultural resources identified
HCRC #93-600-005 Adjacent to the northern No cultural resources identified

boundary
HCRC #93-600-014 Immediately adjacent to the No cultural resources identified

western boundary
HCRC #93-600-016 Partially within the proposed No cultural resources identified

ERDF boundary
HCRC #93-600-023 0.5 km north of the northern No cultural resources identified

boundary
BERC 010 Within proposed ERDF boundary No cultural resources identified
Plot 797 SO 0.4 km south of southwest corner No cultural resources identified

of prnnncA E Hnd (,s
of July 1993)

D. EXPECTED HISTORIC AND PREHISTORIC LAND USE AND SITE SENSITIVITY
1. Are there known sites in the general area? fl Yes [xl No

2. Are sites expected? [xl Yes [ I No

A trail was mapped on the 1880 General Land Office Survey map (GLO) in the southern part of
the proposed EROF area, and it is presumed that this area was used by both Native Americans
and EuroArnericans. Very few prehistoric sites are found this far from permanent water, however,
isolated prehistoric artifacts and historic trash scatters are expected. Isolated prehistoric artifacts
have previously been found in the vicinity of historic trails on the Hanford Site, and historic trash
scatters are common on site.

E. FIELD METHODS
I.Areas examined and type of coverage: An intensive pedestrian survey was conducted for the

project covering 11.0 km2, following procedures in Chatters 1989. Intensive survey entailed
pedestrian search in transects spaced 20 m apart. Participants scanned an area 5 m to either
side of the transect center line, thus having potential for 100% discovery of concentrations of
surface artifacts larger than 10 m in diameter, as well as most smaller concentrations. The lowest
estimated discovery rate, at 50%, was expected for single, isolated artifacts. All survey transects
were oriented north/south, except for a few transects in the northwest corner of the survey area
which were oriented east/west.

2. Areas not examined and reasons why: A dump area measuring approximately 0.13 km 2 in
the northwest corner of the proposed EROF site was not surveyed because of safety concerns.
Buckets, wire, wood, and metal barrels were observed from the perimeter of the dump. The age
-acn-ents-of thedump-sits-is unknown but it may date to the construction or early operations

at the 200 West area of the Hanford Site. Most of this area appears disturbed from examination
of aerial photographs.

3. Personnel conducting and assisting in this survey: N. A. Cadoret, M. K. Wright,
M. V. Dawson, J. G. Longenecker, R. Bayman, J. Woodruff, J. Pierce, G. Civay, J. Myer, W.
McIntire

4. Date(s) of survey: 7/21-9/10/93

5. Visibility on surface: Estimate:> 65 %
4
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Visibility of subsurface: Estimate:< 5 %

6. Problems encountered: None

F. RESULTS
1. All cultural resources recorded for this area: []None

During the survey, four archaeological sites, one paleontologic site, and nine isolated artifacts
were recorded and are listed below. One of the recorded sites was of Native American origin
with a historic/modern component, one was a paleontoloqic site of indeterminate age, and three
were historic sites, dating to the beginning of this century. Some artifacts were collected. Also
listed kelow is the
HCRL isolate No.
H-9-01
HI-93-001
H-93-002
HI-S3-004
H1-93-005
HI-93-006
HI-93-007
HI-93-009

HI-93-012

isolatedcobbletoo found within
Description
cobble tool
rod
two flakes
bottle
can
flake
can
can
Ila I
rod

the project area in 1089.
Collected?
no
yes
yes
yes
yes
yes
yes
yes
yes
yes

HCR _Site dNQ. State Noq Site Tvoe/descriotion Collected?
V-hP-93-001 Not assigned tooth enamel yes

FHT-93-080 Not assigned two flakes and tooth enamel, yes
historic/modern debris

HT-93-081 Not assigned jar fragments no
HT-93-083 Not assigned collapsed structure no
HT-93-084 Not assigned stove/cans no

-HP-93-001: This information sensitive and has been deleted. The site fails to meet any of the
criteria necessary for listing on the National Register of Historic Places (National Register). There
is no indication that the site is of human origin. Additionally, the site is not unique and the
research potential of the site has been exhausted through collection.

HT-93-080: This information sensitive and has been deleted. The site fails to meet any of the
criteria necessary for listing on the National Register. The research potential of the prehistoric
component of the site has been exhausted through recordation and collection. The
historic/modern component holds no unique characteristics and does not retain nationally
significant information.

HT-93-081: This information sensitive and has been deleted. The site fails to meet any of the
-tria-necessary-for listing on-the- National Register. The site holds no unique characteristics,

many such historic trash scatters are located on the Hanford Site, and does not retain nationally
significant information.

HT-93-083: This information sensitive and has been deleted. By itself, the site does not
retain nationally significant information. However, viewed in a broader historic context, Euro-

5
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American ranching in southeastern Washington, the site represents a single part of the greater
archaeological record, and may be considered regionally or locally significant viewed in this
context.

HT-93-084: This information sensitive and has been deleted. By itself, the site does not
retain nationally significant information. However, viewed in a broader historic context, Euro-
American ranching in southeastern Washington, the site represents a single part of the greater
archaeological record, and may be considered regionally or locally significant viewed in this
context.

2. Cultural resources noted but not formally recorded: Isolated milk/sanitary cans, modern
artifacts, dump sites, and probable military sites from the late 1950s and 1960s were noted but
not recorded.

Mao diesignation Descrintion
Large cyLndricalmetal lankon platform constructed of railroad ties- The
tank measures 1.5 m diameter by 2.1 m long. The platform measures 2.5 m
long by 2.3 m wide by 1.1 m tall. A well with a metal casing with a diameter
of 15 cm is located adjacent to the tank. Probable water tank, perhaps
related to military operations in the 1950s and 1960s.

b Large cylindrical metal tank on platform constructed of railroad ties. The
tank measures 4.5 m long and is covered with tar. The ends are metal and
painted green. A green glass, 10 oz., crown cap beverage bottle was found
nearby. Probable water tank, perhaps related to military operations in the
1950s and 1960s.

c Large cylindrical metal tank on platform constructed of railroad ties. The
metal tank is adjacent of a semisubterranean, 2.2 m diameter concrete tank

-w-- whi-is-about 4.5 to 6.0 m deep. This tank is covered with three circular
openings in the top. Diameters of these openings measure 0.25 m, 0.4 m,
and 0.43 m. A collapsed, three-hole outhouse is located 24 m north of the
metal tank. An aluminum flag pole is located on a dune crest close by.
Probable military site.

d Large cylindrical metal tank on platform constructed of railroad ties. Well
and bucket adjacent. Probable water tank, perhaps related to military--- -operations in the 1950s and 1960s.

e Military dump containing cans, including food, poison, milk, oil, and solvent
cans, "HEEP GOOD" and "Coca Cola" soft drink bottles, metal binding
straps, wire nails, 5 gallon metal drum, partly buried, batteries.

I Based on the proximity of the site to the 200 West area, the debris is
probably associated with the construction or operations of the Hanford Site.
Debris includes wooden benches, a wooden tool box, wire nails, buckets,
wire including electrical wire, metal flashing, 1/8" mesh screening in a
wooden frame., asbestos (?) siding, concrete fragments, ceiling tiles, canvas
fragments, black rubber hose, shovel head, and a 5 gallon paint can.

g Probable laydown yard associated with the construction of Hanford facilities.
Debris includes many pieces of lumber, possible structural remains,
sidewalks, wire cable, buckles, air filter, metal fasteners, concrete rubble,
disused asphalt road, and aluminum flashing. The ground has been
disturbed, furrows are visible.

h 3200 m arc road and remains of air samplers along the road which were
used from 1960-1974 for atmospheric dispersion tests (Nickola et al 1983)

6
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Isolated milk can measuring 2 15/16" in diameter by 3 3/4 " tall dating to
1917-1929 (Simonis n.d.)
Isolated sanitary can measuring 6 5/8" in diameter by 7 3/4" tall, knife
-puncture opening, therefore held some kind of liquid.
Four lubricant cans measuring 11" in diameter by 13 1/4 " tall with a 2"
diameter screw top opening, and a sanitary can measuring 6 1/2 " in
diameter by 7 3/4" tall. All cans are army green.
Sanitary can measuring 2 5/8 " diameter by 3 1/4" tall.
Wooden construction, perhaps for holding a sign.
6 oz. Coca Cola bottle embossed with "TACOMA WASH L-C"-collected.
Crushed sanitary can measuring 2 3/4" : diameter by 3 3/8 " tall.
Galvanized tub measuring 5 3/4" tall, diameter of base 14", upper diameter
17 ". Tub has handles and a 1 " rim.
Clear glass, continuous thread bottle with "PEPSODENT ANTISEPTIC
Duraglas" on the base.
Sanitary can measuring 5 1/8" diameter by 5 5/8 " tall. Lid half opened with
can opener and bent back.
Milk can measuring 2 15/16 " diameter by 4 3/8 " tall. The can dates to
1917-1929 (Simonis n.d.)
Debris from burnt structure including a green lamp fixture, metal door and
lock and knob, stove pipe, metal heater, window glass. Large chunks of
charcoal and melted glass suggests a hot fire. Undoubtedly dates to
Hanford Operations.
Sanitary can measuring 2 15/16 " diameter by 4 3/8 " tall, opened with blade
and bent back, hole cut in center of the hnttom with a blade.
brown, crown -cap, beer? bottle measuring 2 1/2 " diameter by 6 1/4 " tall.
Embossing on the base reads"4606 G 20 0 13"
car jack
Sanitary can measuring 4 " in diameter and 4 5/8' tall, top opened with a
blade and bent back.
Milk can measuring 2 i5/16 " in diameter by 3 7/8 " tall, two round punch
hole openings. The can dates to 1917-1929 (Simonis n.d.)
Milk can measuring 2 15/16 " diameter by 3 15/16 "tall. Two small round
punctures on can end. Can dates to 1917-1929 (Simonis n.d.)
Sanitary can measuring 3 7/16 " diameter by 3 1/2 " tall, opened with a
blade and lid bent back , however., solder at one end appears to be the
attachment point for a key.
Steel beverage can-measuring 413/16 'Tby 2-t11t16, opened with a church
key.
Sanitary can measuring 5 " diameter by 6 1/2 " tall.
Jack for car/truck

Repository (for all original survey records, photos, maps, and artifacts):
All original records, maps, etc. are stored at the Hanford Cultural Resources Laboratory in
Richland, Washington.

G. CONCLUSIONS AND RECOMMENDATIONS:

Sites HP-ga-0_0n HT-93-080, and HT-93-081 rin not mppt any of the criteria for listing on the
National Register of Historic Places. The research potential of these sites and of all but one of
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the isolates has been exhausted through recordation and collection. Sites HT-93-083 and
HT-93-084 by themselves, do not retain nationally significant information. However, viewed in a
broader historic context, Euro-American ranching in southeastern Washington, the sites represent
part of the greater archaeological record, and may be considered regionally or locally significant
viewed in this context.

The project will have no effect on any properties eligible for the National Register. The proposed
project should have no effect on sites HT-93-083 and HT-93-084 given the most recent site
boundaries. If, however, the project intends to use the area including these sites, mitigation maybe necessary.
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1. Site forms for each site recorded ?

2. Isolate forms for each isolate recorded?
3. Overview location map
4. Quad map of surveyed area?
5. Other attachments?

[XI Four archaeological site forms, one
paleontological site form

[X] Ten isolated artifact forms
[X]
[I
[XI Project area sketch map based on

USGS 7.5 " Gable Mountain Quad
Map.

Site and Isolate forms are not included in this version of the report narrative.

J. CERTIFICATION OF RESULTS
I certify that I conducted the investigation reported here, that my observations and methods are
fully documented, and that this report is complete and accurate to the best of my knowledge.

'UL2 CA6>,OQeflV
Reporter

R Iw. .
Reviewer

Signature

Concurrence (Signaturey

Date

Date
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9



CULTURAL RESOURCES REPORT NARRATIVE

Project Number: 93-200-001
Project Name: Environmental Restoration Disposal Facility (ERDF)

4

Wast ngton

Washington State
Department of
Wildlife Reserve

-Portland

Saddle Mountain
National Wildlife r
Refuge Hanford Site

Boundary

priest White Bluffs
Rapids
Dam N C31to

100 Areasa a'

Vernita G.W. Still. Muna
Bridge Old Hanford

200 West 200 East Townsite

ERDF
-41, Ringold

Arid Lands 2Q

Ecology
Reserve

N Richland

II

20 ii West Richland

Benton City ?asco

F 10 20 Kilometers

0 5 10 Miles Kennewick

Figure 2. Location of Project on the Hanford Site.

10



DOE/RL-94-40, Rev. 0
06/94

1
2
3
4

APPENDIX 5A

MONITORING WELL LOG AND CONSTRUCTION INFORMATION

APP SA-i940609.1145



DOE/RL-94-40, Rev. 0
06/94

This page intentionally left blank.

APP 5A-ii

1
2
3
4
5

940609.1145



Project: W-0296/ERDF GROUNDWATER Well No: 699-34-61 IPage 1 of 2
MONITORING WELL INSTALLATION Total Depth: 345.12 Static Water Level! 304.60

Date Started:- .- 25-93 Data -Completed: - 12-29-S-- S-urfact-EievatiOn- 72t.43 Casirr- Elevation- - 724.31
Location: EROF SITE BTWN 200 WEST & EAST Northing: 133809.84 Easting: 571395.8$
Prepared By: EA JOHNSON Hanford N: 33914.45 Hanford W: 60707.88
Orilling Ca: PC EXPLORATION1 Driller: S. BECK nrill Meth: REV CIRC AR RoT Drill Equip: ODEX
Screen: 20.26' OF 4' DIAM 20-SLOT TYPE 304 STAINLESS STEEL CONTINUOUS WIREWRAP W/ENDCAP SET FROM 303.3' TO 323.6'
Filter Pack: 10-20 MESH SILICA SAND FROM 326.1'TO 338.1'
Permanent Casing: 4" DIAMETER TYPE 304 SCHEDULE 5 STAINLESS STEEL WITH CENTRALIZERS SET TO 303.3'
Comments:

Elev'n Well IEev'n
(Feet) Marked Construction Graphic Lithologic LOg Gross Gamma % CCOa - - -- -a (Feet)

Depth MateriasUsed GLog % Moist Depth(Feet) ,7 1 , IM ..... (Feet)

4- DIAM T-304 SCH 5
STAINLESS STEEL PSRM
CASiNG W/CENTRALIZERS

10" TEMPRARY CARBON
STEEL CASIN SET AT
170.0' (NO SHOE)

0

0

0

0-

0'

..0

0-15'SSAND with minor gravel
CEMENT (0.0' TO 10.1')

12' TEMPORARY CARBON
STEEL CASING SET AT
12.76' INO SHOE)

a

a

Cs

710 10-

700 20-

15-165' SAND

Splitupoori sample (68.1-71.7')

185-170' Sandy GRAVEL
SpIltspoon 9ernple (160.1-170.7')

170-262' SAND

-710 10-

-700 20-

-690 30-

40--680 0

-670 so-

-660 60-

L

-a

70-

640 So-

-630

100-
1 620

B10 110

800 120-

-50130 -

-580 140 -

570 150-

-560 160-

-550 170j

S 4

- - -

K.

650

-690 301

18-20 MESH ENTONITE

-680 40

670 so-

-6 60-

- 650 70

-640 so-

-630

-620 100-

-610

F-600 120 -

590 130-

580 10

-570 ISO-

-560 160-

-560170-

p I t T,



Project: W-0296/ERDF GROUNDWATER MONITORING WELL Well No: 699-34-61 Page 2 of 2
INST ALLA TION 1

Elev'n
(Feet)

Depth

190

20l -j

210-

500 220-

490 230-

-480 240-

-470 250-

-460 260-

270-

440 280

430 290-

Ramerks/
Materials Used

3'; SENTONITE PELLETS
300 (235.2' TO 299.2'1

10-20 MESH SILICA SAND
FILTER PACK (293.2' TO
326.1-)

j STATIC WATER LEVEL AT
31 148 12-1--931

4- DIAM 20-SLOT T-304,
STAINLESS STEEL
CONTINUOUS WIREWRAP3 2 0 -SCREEN WITH ENOCAP
1303.3' TO 323.a')

BENTONITE CHUNKS (328.
330 j TO 338.1)

- 340-'
-0i

-370 3501

-360 360-

-350 370-

380-

390-

SLUFF (338.14' TO 345.12-1
g' TEMPORARY CARSON
STEEL CASING SET AT
344.2' NO SHOE)
TOTAL DEPTH - 345.12'

Well
Construction

cX

Oi

0:

0

C

'I
Q

0

0

0

0

0

0

0

0

0
0

0

0

-- 0*

Graphic Lithologic Log

Cf_ r7

262-268' Sandy GRAVEL

Splitspoon sample 1265-267'1
HANFORD FINE/RINGOLD E
CONTACT AT 268'

268-270' Silty sandy GRAVEL
270-273' Silty SAND
273-322' Silty sandy GRAVEL

Splitspoon sample (316.1-318.11

322-324' Gravelly SAND
324-342' Silty sandy GRAVEL

Gravelly SAND unit is *flowing"
into welI when drilling stopped at
325.42' with casing set at
324.92'. Flowing sand
necessitated drilling deeper to
seal.

342-344' SAND
Sandy unit (342-344') flowed into
well to 332.17' and stabliZed.

344-345.12' Silty sandy GRAVEL

Inc 1 .hs "a

F530

Gross Gamma
Log

% CaC03 -- -- -

% Moist De
... 2... , DF

-520

-510

-530 190

-520 200-

-510 210-

[---

L
I-

250-

-460 20-

-450 270-

-440 280-

-430 -

-420

-410 310-

-400 320

-390 330-

-380 340-

-370

-360 360-

-350

-340 380-

-33

500 220-

-490 230-

-480 240-

E
U

.A ~fl

p ki

450

-420

-410

- 400

-390

-330

1.



Project: W-0296/ERDF GROUNDWATER Well No: 699-38-61 Page 1 of 2
MONITORING WELL INSTALLATION Total Depth: 358.08 Static Water Level: 335.90

Date Started: 8-25-93 Date Completed: 12-13-93 Surface Elevation: 742.20 Casing Elevation: 745.19
Location: ERDF SITE BTWN 200 WEST & EAST Northing: 134997.27 Easting: 571219.12
Preoared By: R TAUMAN Hanford N: 37812.31 Hanford W: 61276.71
Drilling Co: PC EXPLORATION Driller: D KETTLE Drill Meth: REV CIRC AIR ROT Grill Equip: COEX
Screen: 20.3' OF 4' DIAM 20-SLOT TYPE 304 STAINLESS STEEL CONTINUOUS WIREWRAP W/ENDCAP SET FROM 334.1' TO 354.4'
Filter Pack: 10-20 MESH SILICA SAND FROM 328.8' TO 356.5'
Permanent Casing: 4" DIAMETER TYPE 304 SCHEDULE 5 STAINLESS STEEL WITH CENTRALIZERS SET TO 334.1'

Cnmrnrts-

Elev'n Well Elev'n
(Feet) Remarks/ Construction ' Graphic Lithologic Log Gross Gamma % CacO3 -c - - ' (Feet)

Depth Materials Used
(Feet) _ _ _ _ _ - . ,_ , (Feet)

12' TEMPORARY CARBON
STEEL CASING SET AT 15.0'

20 . (NO SHOE)

30-

12-20 MESH SENTONITE
40 CRUMBLES 10.2- TO 324.31

50-

60-

70-

80-

14 OIAM T-304 SCH 5

90 STAINLESS STEEL PERM
CASING W/CENTRALIZERS

-
H
H

0

|0|

0

0

a

0

0

0

0c

:0

0

-0

CEMENT 0.0* TO 10.2')
0.5' SAND with silt

EOLIAN/HANFORD UPPER
COARSE CONTACT AT 5'

5-12' Gravelly SAND
Trace gravel 15-81

12-18' Sandy GRAVEL
Poor recovery (15-18)
HANFORD UPPER
COARSEIHANFORD FINE
CONTACT AT 18'

18-25' SAND with gravel
Alternating finer and coarser sand
layers 118-28')

25-30' SAND with silt
Splitspoon sample (28.3-30.3')

30-35* SAND with gravel
Poor sample after splitspoon taken

- - - CAhni -

48-58' SAND with gravel

58-67' SAND

67-76' SAND with silt
Harder drilling and poorer returns
at 68'

76-98' SAND
Alternating finer and coarser
layers (76-861

No recovery in splitspoon
(97.7-99.7')

98-110.5' Slightly silty SAND
Alternating finer and coarser send
layers (100-110'1
Sarples taken after the splitspoon,
are poor and non-representative.
No recovery in splitspoon
107.6-109.8')

No recovery in splitspoon
(109.6-111.0')

110.5-116.5' SAND
Some clay cleat.
Trace gravel a 115'

116.5-120' Silty SAND???
100% recovery in splitspoon
117-119'1
Sample is poor and
non-representative after the
splitspoon.

120-155' SAND with occesional
silty layers
1iom chunks of consolidated fines
(137-1401
Alternating finer and coarser sand
layers (141.5-151')

155-159' Slightly silty SAND
158-i1s' SAND with occASionaI

silty layers
Alternating finer and coarer sand
layers (159-165')

169-173' Slightly silty SAND
Inches

-

740

10-
-730

20-
.720

30-
-710

40-
-700

50-
690

60-
-680

70-
670

80 -
-660

90-

100-
640

630

-620

.610

600

-590

-580

-570

110-

120-

130-

140-

IS-
150-

160-

170-

L
L
L

100-

110-

120-

130-

140-

150-

160-

17 10 TEMPORARY CAR0MO
STEEL CASING SET AT
170.3' (NO SHOE)

C



Project: WT296/ERDF GROUNDWATER MONITORING WELL Well No: 699-38-61 Page 2 of 2NSTAl IATIO)N

Remarks'
Materials Used

560

190-
-550

200.
-540

210
530

220-
520

230-
510

24 -

2501
-490

260 -
- 480

---- 2-70 - --
-470

-460 4
2904

-450

300
-440

310-
-430 j
-420j

4 /0 BENTONITE PELLETS

410 3 0 - 'MES A SAND
-410 - 11-20 ESH IV. TO

- 360.5')
STATIC WATER LEVEL AT

340 13 3 5 .9' 11- 6-931
4 4. OIAM 20-SLOT T-304
TSTAINLESS STEEL

CONTINUOUS WiREWRAP
350 SCREEN WITH ENOCAP

-390 (334.1' To 354.4')
7s TEMPORARY CARBON

J STEEL CASING SET AT
-30 358.1* (NO SHOE)1ITOTAL OEPTH . 358.1V

370
-370

360 380j

Well e
Construction

- - J

0

x

0

OI0

0

0

0

Elev'n
(Feet)

Inches C? 3C5
Ii

Gross Gamma
Log

Graphic Lithologic Log

Unrolile.sample (170-1731
Poor sample recovery due to steel
weight at bottom of hole
(170-2161

173-188' SAND
Alternadng finer and coarser send
layers (177-183')

188-199' SAND with gravel
199-208' Gravelly SAND

208-231' Slightly .ilty SAND with
some silty layers

Good recovery (216-2381

231-233' Slightly sandy SILT
233-236' No recovery

Splitspoon s.mpl (233.9-236.4')

I - Nio goo
230-29' Sightly silty SAND

Splitapoon sample (240-242') -
No good
Splitspoon sample (343.9-348.4')
1 cm chunk, of consolidated tines
247-249')

249-255.1' Sandy SILT
255.1-308' Slightly silty SAND

Splitspoon consists entirely of a
clasti dike (255.1-258.4')

ast 203'

Fst drilling_(273-293)
Splitspoon sample (273.2-275.51

308-312' SAND

312-226.5' Gravelly SAND
Sharp contact at 312' - hard
drilling

HANFORDIRINGOLD E CONTACT
AT 322'

328.5 327.5' Sandy CLAY
un327.5-333X Sandy GRAVEL

Interbedded sand and gravel
(327.5-358.08'1

333-334.6' Gravelly SAND
334.5-338' Sandy GRAVEL

I . 338-340' Gravelly SAND
340-349' Sandy GRAVEL
349-353.5' Grevetly SAND
353.5-354.5' Sandy GRAVEL
354.5-356' Gravelly SAND
358-358.08' Sandy GRAVEL

% CaCO3 ---- C
% Moist

Elev'n
(Fast)

560

190 -
-550

200 -
- 540

210 -
7530

-520

-510

-500

- 490

- 480
Is

2 -440

430

-420

-410

-400

-390

220 -

230-

240'

260-

290-

330-

-370

360 3801

350

470

460

450

390-
-350

" I . . I . I , , 1., 17, 11 - I . .



WHC-SD-ER-TI-005, Rev. 0

WELL CONSTRUCTION AND CCMPLETION SUV(ART

dri t L ing Smnte Drive barrel WELL TEMPORARY
Method: Cable tool Method: Hard toot _ AUMBER: 299-V27-1 WELL NO:
5rikir- Additives Hanford
Fluid Used: Water Used: Not documented Coordinates: N/S W 33,752 E/W W 73.242
Driller's WA State State
Name: L. Buttena Lic Nr: Woet documented Coordinates: M 438.866 E 2.221.997
Drilling Ccopany Start
Cortpany: Mot docunented Location:Not decumented Card #:Not documented T _ S
ate -- Date Eation
Started: 06Jun84 CoenLote: ZSJLr84 Groud surface (ft): Not documented

Depth to water: 211-ft Jur4
(Cround surfacef216-fz Feb92

GENERALIZED DriLLer's
STRATIGCAPHY Log

0-5: SAND, few COBBLES
5-30: SAMO, smalt aounts SILT
30-140: SAND
140-220: SILT and SAND
220-225: SAND
225-257: SAND and GRAVEL

* |N

* |N

* N

* a

* U

S N

* 5

'Li

Elevation of reference point:
(top of casing)
Height of reference point abo
ground surface

Depth of surface seal

SNWO

ve[ NO

C 20-ft l

Type of surface seat:
Cement grout

I.D. of surface casing (10-in I
(If present) PutLed
---- casing prfort-d - - - 50-ft

2 cuts/ft/rd

Cement grout

8-in casing to 150-ft

6-in casing
total depth

to 212-ft, pulled back from

6-in #10-slot, telescoping screen
216-236-ft
5-ft of blank casing and packer on top
15-ft blank w/end cap on botton

Depth bottow of borehole: r 257-ft I

Drawing By: RrL/2W27-01.ASB

Reference: RAMFiO WILLS

Date: 20Apr93

--t -
-_-
-
-



WHC-SO-ER-TI-005, Rev. 0

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W27-I

WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY
HANFORD CCORDINATES
LAMBERT CCORDINATES
DATE DRILLED
DEPTM DRILLED (CS)
MEASURED DEPTH (CGS)
DEPTH TO WATER (CGS)

(TOC)
CASING-tDAMETER

ELEV TOP CASING
ELEV GROJND SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL

COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECCMMENOATION
LISTED USE

-PUMP TYPE
MAINTENANCE

: 299-W27-1
: 200 Aggregate Area Management Study

Not applicable
: N 33,752 W 73,242
: N 438,866 E 2,221,997 (HANCONVI
: Ju84
: 257-ft
: Not docunented
: 211-ft Ju4;

217.6-ft, 03Feb92
3 0-in carbon steel -150-rt;
6-in carbon steel, +ND-212-ft

: Not doculented
: Not docu woted
: 8-in casing 0-150-ft;
: 6-in telescoping 216-236-ft,i10-slot

5-ft blank on top w/packer. 15-ft blank on botten.
: FIELD INSPECTION, 25JuL89,

6-in carbon steel casing.
2-ft cement pad. No posts, capped and Locked.
No permanent identification.
Not in radiation zone.
OTHER!

: DrilLer
: Not applicable
: Not applicable
: Not applicable
: Smiarnnat water level masureent, 1ZDecS&-03Feb92;

PNL Seminanrual, WHC Quarterly water sample schedule
* Electric -- m*rsvb a



WHC-SO-ER-TI-005, Rev. 0

SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-W22-42

WELL DESIGNATION
CERCLA UNIT
RCRA FACILITY---
HANFORD COORDINATES
LAMBERT COORDINATES

DATE DRILLED
DEPTH DRILLED (CGS)
MEASURED DEPTH (CGS)
DEPTH TO WATER (CGS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROJNO SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED
EVAL RECDMMENDATI
LISTED USE

ON

PUMP TYPE
MAINTENANCE

: 299-W22-42
: 200 Aggregate Area Management Study
: 21i t-12

: N 36,052.7 W 73,079.6 [200W-18Jun9O]
: N 441,167 E 2,222,153 [HANCONVI

N 134,452.20m E 567,623.16m [NA083-18Jun9OI
: May90
: 243.4-ft
S 244.3-ft, 13May91
: 227.0-ft, Apr90;

232.2-ft, O9Mar93
: 4-in, stainless steel, -+1.0-23.1-ft;

6-in stainless steel, +2.96--0.5-ft (not documented)
: 691.16-ft, (200W-18Jun90]
: 688.20, Brass cap I200W-18Ju9O
: Not applicable
S 223.1-243.4-ft, 10-slot, stainless steel

FIELD INSPECTION, 13May91;
Stainless steel casing. 4-ft by 4-ft concrete pad, 4
capped and locked, brass cap in pad with weiL 10.
Not in radiation zone.
OTHER:

: Driller
: Not applicable
: Not applicable
: Not applicable
: Water levels measured, 20Nov9O-09Mar93

Not on water saimple schedule
: Hydrostar

posts, I removable



WHC-SO-ER-TI-005, Rev. 0

WELL CONSTRUCTION AND COMPLETION SUMMARY

Driting Sample Drive barret WELL TEMPORARY
Method: Cable tool Method: Hard too NUMBER: 299-W22-42 WELL NO: -
Drilling Additives Hanford
-Ltuid-Used:-Wat-er Used:--one - Coordinates: N/S 4 36 052.7 E/W W 73,079.6
DriLler's WA State State MADS3 N 134,4 5 220m E 567,623.16.
Name: G. Lvdin Lic Mr: Not doctzrwrted Coordinates: N "I,167 E 2.222.153
Drilling Corpany Start
Coapany: Kaiser Engineers Han Location: Richiand, WA Card #:Not doctmented T R S
Date .- - Date Elevation
Started: 12Feb90 Comptete: 15May90 Ground surface (ft): 688.20 Brass cap

Depth to water: 227.0-ft Apr90
(Cround surface)232.2-ft 09Mar93

5-30: SAND
35: SLightly muddy SAND
40,45: SAND
50: GravelLy SAND
55-150: SAND
155: SLightly muddy SAND

-160: Muddy SAND
165,170: Sandy MUD
175-185: Muddy SAND
190,195: Gravetly muddy SAND
200,205: Muddy SAND
210,215: SLightly gravelly sandy
220,225: Sandy MUD
230: Muddy SAND
235-245: Muddy sandy GRAVEL

- -t

MUD

* - I

IE

- h
I-E

Elevation of referenc, point: (691.16-ft]
(top of easing)
Height of reference point above( 2.96-ft I
ground surface

Depth of surface seat

Type of surface seat:
Cement grout

E 18.8-ft I

10 3/4-in nominal hote to 137.7-ft.

I.D. of riser pipe:
Type of riser pipe:
Type 304 stainless steel

Diameter of borehole:
137.7-243.4-ft

Type of filler, 18.8-215.2-ft:
Bentonite erunbies
8-20 mesh

Sentonite pet Lets, 1/2-3/8-in
215.2-219.7-ft
Depth top of sand pack:
40-mesh silica sand
to 243.2-ft

C 4-in I

C 9-in nomI

E 219.7-ft]

Depth top of screen: C 223.1-ft
4-in, 10-stot. Johnson type 304
stainless steel, wire wracoed.
with boe;nr. ran.

Depth bottom of screen:

Depth bottom of borehole:

E 243.4-ft]

C 243.4-ft

Date: 20Aor93

un90

GENERALIZED
STRATIGRAPHY

Geologist's
Log

Drawing Sy: RKL/2W22-42.ASB

Reference: WHC-MR-0208, October 1990
KEN Survey Data Report 18J
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User's Manual

MAP
Monitoring Analysis Package

Including MEMO, PLUME, and COPRO

Version 1.1
September 1992
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Golder Associates Inc.

4104-148th Avenue. NE
Redmond, WA USA 98052
Telephone (206) 883-0777
Fax (206) 882-5498

CWA*A- oder
L5Associafes

MONITORING ANALYSIS PACKAGE (MAP)

USER'S MANUAL - VERSION 1.1

Prepared by:

Golder Associates Inc.

September, 1992

CF=C~ *\ S A :G sf-ll;-. ZANA CA. $a'.MANY. HUNGAlY. IALY. SWEEN. UNITED CNGOCM. UNISO S7A 

1P3-1259



Seotember. 1992

APPLICATION

Although this software has been verified, it has not been used extensively in routine
applications. If any problems are noted with the information contained herein, or with the
operation of MAP, please contact Carl Einberger of Golder Associates Inc., Redmond,
Washington 98052, (206) 883-0777, Fax (206) 882-5498. Necessary corrections will be
included in future versions of the model software and documentation.

Any use of this software is for information purposes only. The authors and sponsoring
organization make no warrantyof the accuracy, y or application of this
software. Any rights granted to use this software include the express condition that all
liability and responsibility for the results of any use of this software are exclusively that of
the individual or organization making use of the software. No responsibility is assumed
for user support

ACICNOWLEDGEMENTS

The concepts incorporated into MAP were originally developed for monitoring well
network design for facilities at the Hanford Site. Initial software development was
supported by Westinghouse Hanford Company. Support for the improvements and
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1. INTRODUCTION

The Monitoring Analysis Package (MAP) includes the Flume Generation Mo-del (FLUME),
the Monitoring Efficiency Model (MEMO) and the Contamination Probability Model
(COPRO). MAP has been developed as a tool for investigating sites requiring groundwater
monitoring.

MAP contains utilities that facilitate data input and adjustment of well locations for
efficiency-determinations. - MAP-povidesta directgraphicalinterface with the screen-and
with an H LaserJet III printer. MAP also can create HPGL files which may be printed on
other types of plotters through the use of an HPGL compatible program, such as
AUTOCAD.

MAP Version 1.1 supersedes MAP Version 1.0. MAP Version 1.0 was developed from
MEMO Version 1.1. MEMO is now included as part of the MAP package, and Version 1.1
of MAP supersedes MEMO Versions 1.0 and L. Data files generated using Version 1.0 or
1-of MEMO or Version 1.0o-fMAP are compatible with Version 1 ofMAP. Version 1.1

of MAP has been verified. Results of the verification are presented in the MAP Version 1.1
Verification Report.

1.1 PLUME

PLUME uses an analytical contaminant transport function to generate dilution contour
plots of a contaminant plume emanating from a line source of specified length. PLUME
also provides a means to display the sizes and shapes of plumes used in MEMO and
COPRO. Plots of these plumes may be used to manually determine monitoring efficiencies,
and to investigate contaminant distribution from a known source location.

1.2 MEMO

MEMO provides a computerized method for optimizing monitoring well locations at waste
management areas. The user inputs site geometry, hydrogeologic characteristics and initial
monitoring well locations, and MEMO determines the efficiency of the monitoring network.
The efficiency determination is based on one of two solution methods: (1) whether a plume
is detected by the monitoring well network before it crosses a specified buffer zone
boundary or (2) whether a plume is detected before it migrates for a specified advection
time. The user can change the location of wells and add or delete wells to optimize the
well efficiency. Source areas where the monitoring system may not detect a potential
release are shown, and well locations can be adjusted based on this information. The
sensitivity of the monitoring efficiency to changes in other input parameters can also be
readily investigated.

-- ,-,-.-
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1.3 COFRO

COPRQ maps the probabilities of downgradient contamination from a single random leak
within a defined potential source area(s). The analysis of contamination probabilities is
performed over an area selected by the user. COPRO provides-the user with a graphical
depiction of the susceptibility of an area to contamination, given a single random source
location- The user inputs the site geometry, hydrogeologic characteristics, the area to be
contoured, and contour levels.

Golder Associates
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2. THEORY

2.1 Flume Generation Model

The plume generation model is the core of MAP. It computes the sizes and shapes of the
phlume leoA n PT TUS Mpm , nd COPRO.

The plume generation model used in MAP is based on the two-dimensional analytical
transport model presented in Domenico and Robbins (1985) and modified in Domenico
(1987). This model assumes that solute is released along a continuous line source in a
uniform aquifer, and predicts the concentrations that would be observed at points
downstream of the so -ce. The governing equation is:

C(x,y,t) = (C,/4) exp {(xv/2DJ(1 - (1 + 4kDEv')lr)I}

erfc {[x - vt(1 + 4kDv2)mnY2(Dt)l/}

{erfl(y + Y/2)/2(Dyx/v)h] - erff(y - Y/2)/2(DY/v)"]}

Where:

C(x,y,t) is the concentration at x,y,t
CO is the source concentration
x is the distance downstream from the source

y is the transverse distance from the source
k is the first-order radioactive decay constant

Y is the width of the source
v is the average contaminant velocity

D. is the longitudinal dispersion coefficient
- D - is the transverse dispersion coefficient

t istime

,he average contaminant velocity is computed as:

v = Ki/Rn

Where:

K is the hydraulic conductivity
i is the groundwater gradient
R is the retardation factor
n is the effective porosity

a - -I - .. - ;+
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The dispersion coefficients are functions of the average contaminant velocity, the
dispersivities, and the molecular diffusion coefficient for the chemical of interest in water:

DX = av + Dm

DY = tYv + Dm

Where:

c, and ay are the longitudinal and transverse dispersivities, respectively; and

is the effective molecular diffusion coefficient fnr the chemical of interest through

the porous medium

For most field situations, the molecular diffusion coefficient is quite small compared to the
advective velocity term and can be neglected. The line source width assumed in the model
can be adjusted to account for dispersion in' the vadose zone as the leachate migrates
toward the water table.

The Dornenico and Robbins model also assumes that the volume of leachate is negligible
compared with groundwater flow in the aquifer, that a uniform aquifer is present at the
site, and that complete mixing of the compound occurs over the thickness of the aquifer
zone at the plume source. This implies uniform hydrologic and transport properties and a
uniform hydraulic gradient over the length of the plume. Although MAP allows the
direction of the gradient to vary beneath the source unit, plumes originating at a point
within a given rradient zone will maintain the constant direction defined by the gradient
in that zone, regardless of whether they enter another gradient zone.

The default source history in MAP assumes a continuous source. However, COPRO and
PLUME allow the user to model a non-continuous source. The user can specify a source
removal time and simulate plume migration after source removal. Source removal is based
upon the principle of superposition. Plume concentrations are generated from a
continuous source for the total simulation time. Plume concentrations are also generated
from a continuous source for the time since source removal. The actual plume
concentrations are calculated by subtracting the concentrations obtained for the time since
source removal from the concentrations obtained for the total simulation time.

MAP is primarily suited to non-complex hydrogeologic environments, because of the
simplifying assumption-s- di-scussed above- .T estpqte- contaminant migration or

monitoring in more complex hydrogeologic environmrents,-the authors recommend using
finite difference or finite element contaminant transport modeling, provided the data base
is adequate to support such approaches.

lP 2594
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2.2 MEMO

2.2.1 Theory

MEMO is based on the concept of generation and growth of a plume as it migrates down
gradient from a continuous line source. The assumption of a continuous rather than a
finite source of leachate assures that releases from leaks near the upgradient end of the
waste management area do not disperse to below detection limits. The model provides a
map of the waste management site showing where releases would not be detected under
the given inputs. The principal output of MEMO is the "monitoring efficiency", defined as
the ratio of the area from which a release would be likely to be detected to the total
potential source area. This definition of efficiency assumes that development of a release is
equally likely at any location within the source. unit.

Figure 1 illustrates the solution method in MEMO. A plume developing from a continuous
release at location A on the figure would be detected, because by the time it migrated to
the line of compliance, it would have grown large enough to pass through the location of a
monitoring well. However, a plume developing from a similar release at location B would
not yet have been detected.

This illustrates that within given constraints of plume size, releases occurring at most
-locations within-the source-unit would-be--expected to be detected, but releases occurring at
certain locations, such as between the monitoring wells and near the down gradient
boundary, would be less likely to be detected. Because monitoring wells are always spaced
some finite distance apart,andbecause-uncert-ainties-will always be-presert in prting
the behavior of a natural geologic system, a level of uncertainty will always be present in
the function of any groundwater monitoring network design. MEMO provides a simple
way to quantify some of the uncertainty associated with a given network design.

In applying the Domenico and Robbins model, it is interesting to note that the shape of a
plume of a given length is the same regardless of the time required to attain that length, if
diffusion and molecular radioactive decay are negligible. This means that a plume that
traveled 500 feet in five years would be predicted to be the same shape as one that traveled
500 feet in 50 years. The shape of the plume is, therefore, assumed to be independent of
the hydraulic parameters governing rate of movement, including the hydraulic
conductivity, hydraulic gradient, and effective porosity, so long as those parameters are
constant over the area of the plume.

2.2.2 Solution Method

In applying MEMO to a problem, it is necessary to identify an appropriate dilution contour
for the plume generation model. Dilution is defined as the ratio of concentration at a
down-gradient point to the original concentration of the line source. For the purposes of
the model, a plume is defined by the dilution contour. Selection of an appropriate dilution
contour value is subject to user judgement, and is discussed in more detail in Section 6.5.

fmladsr Associates
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MEMO allows the user to choose one of two possible solution methods: (1) buffer zone
with advection time limit, and (2) advection time only. In the first solution method,
detections are based upon the migration of each plume to a specified limiting distance
(buffer-zone bourdary). ThY s-tha-d auit 01ution-method. The time when a plume from
a specific source point reaches the limiting distance (the critical time) is found iteratively.
In the second solution method detection is based upon the migration of each plume for a
given time, and it is not necessary to define a buffer zone.

The model solution is based on integration of the plume generation model with user
specified geometry inputs. The basic geometry ;nputc Pre:

* Potential source units - Defined as the areas within which sources could exist

. Line of compliance - Defined as the waste management area boundary. This is

an optional input providing a line along which wells can be easily moved.

. Buffer zone boundary - Defined as the limit to which a plume may extend before
it should be detected by a monitoring well. This is an optional input if the
"advection time only" solution method is chosen.

- Hydraulic gradient zones - Plumes originating within a defined gradient zone
migrate only the-gradient dirpction chosen for the zone.

. Monitoring well locations.

For the default solution method ("buffer zone with advection tirne limit"), a solution is
reached in the following manner. A source grid, with spacing defined by the user, is
generated within the potential source areas. The buffer zone boundary is broken into an
array of buffer zone points, with a spacing defined by the user, which are checked for
contact by tne migrating pLume. The spacing of the source -rid and buffer zone array
influence the accuracy of the solution, as well as the computation time involved in the
solution. For each point on the source grid-within the potential source area(s), a critical
time exists when the dilution contour originating from a source first crosses the buffer zone
boundary. The solution algorithm defines this critical time as the time when the
concentration at a buffer zone point exceeds the specified dilution contour concentration.
Each buffer zone point is checked, to ensure that the minimum time is calculated. At this
critical time, the-concentration at each monitoring well is determined.

In the-"advectiomntine only" solution, the source grid is generated as described above, and
the concentration is calculated at each monitoring well for the user specified advection
time. No calculation of the critical time is performed or required.

For both solution methods, if the concentration in any well exceeds the dilution contour
value, then the leak has been successfully detected. If not, the grid point is flagged as a
non-detect point For grid points within a defined source area, plumes are generated and
checked to determine the monitoring efficiency. Monitoring efficiency is equal to the ratio

1.C... Aecj',,..edoc
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of grid points where a leak has been detected to the total number of grid points within the
potential source area(s).

When the "buffer zone with-advection time limit" solution method is chosen, the specified
dilution contour for plumes originating at more distant upgradient release points within
the source unit(s) may not reach thie bufferzone boundary under conditions where the
plume migrates very slowly or where decay is significant. Plumes that do not reach the
buffer zone boundary within a user-defined maximum advection time (default: 100 years)
and are not detected at a monitoring well are considered by MEMO to be not detected.
The presence of such slowly migrating plumes is indicated in the MEMO output by
nondetected zones on the upgradient side of the source unit. Such zones are combined
with other non-detect areas in computing monitoring efficiency.

2.3 COPRO

COPRO generates contamination probabilities over an area, given a random single active
source within the potential source area(s). The probability of contamination at a point is
equivalent to the monitoring efficiency determined by MEMO for a single well at that point
using the "advection time only" solution option. If a single well is placed at a specific
location, the monitoring efficiency predicted by MEMO for that well is the same as the
contamination probability zenerated by COPRO at that point.

The contamination probabilities are calculated by determining monitoring efficiencies using
the logic incorporated into MEMO. A single well is moved through the defined contour
grid, and for each well location the monitoring efficiency is calculated. The well
movements and monitoring efficiency determinations are transparent to the user. The
values determined at each grid point are then contoured as the contamination probabilities.

COPRO allows the user to enter a different source history for each source unit if source
removal is desired. Source history includes the time the source became active, and the
source removal time.

It is important to note that COPRO assumes that only a single source is active within the
defined potential source area(s) and that a single release is equally likely at any location
within the source area(s). COPTO--esuits are intended only to give an indication of
susceptibility of an area to contamination.

Aecr.rintos
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3. PROGRAM INSTALLATION

The MAP executable program is provided on a 3.5 inch disk, along with four test problems.
While the program can be run directly from the disk, it is suggested that you copy the disk
to a directory on a hard drive. Execution time will be considerably faster. Approximately
100 Kb of free disk space should be available for temporary files generated by the program
and additional disk space will be required to save data and plot files.

The program has been written and cornpiled using Microsoft FORTRAN Version 5.0. The
code contains FORTRAN statements specific to this version of Microsoft FORTRAN, and
will not work successfully with previous versions. Execution of the program requires a
math coprocessor (8027 or 80387) chip. Approximately 400 Kb of memory are required to
run MAP.

In order to run the model correctly, it is important that ANSLSYS is specified as a device in
the CONFIG.SYS file in the root directory. ANSLSYS is a standard DOS operating system
file, used by the model for screen control If during program execution menus scroll onto
the screen, ANSI.SYS is incorrectly installed.

Make sure CONTFIG.SYS has the following line with an appropriate directory designation:

device=c:\ansi.sys

Also make sure that ANSLSYS is in the specified directory. In addition, for screen graphics
the MCDERN.FON file provided on the program disk is required in the working directory.

It is recommended that MAP be run on a color monitor. It can also be run on a
monochrome monitor, but screen graphics may be poor quality or may not function,
depending upon the graphics interface. Program execution with hard copy output can be
readily performed- with a mnochrone monito .

. - - .-- A
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4. PROGRAM EXECUTION

4.1 Description

The following sectiofis of the User's Manual contains detailed instructions for using the
MAP program. MAP has bee esigedto be "user friendly" and incorporates several error
checking-routines. Although MAP has been verified, it has not been extensively tested in
routine operations. If any problems are noted with the information contained herein or
with the operation of the MAP, please contact Colder Associates Inc.

Subprograms PLUME, MEMO, and COFRO have been combined into one package because
all are based on the same plume generation routine. MEMO uses the PLUME model and
subroutines in its solution, and COPRO uses MEMO subroutines to obtain its solution.

4.2 Operation

To begin program execution, type MAP. The following menu appears:

Main MAP Menu

l - Run MEMO
2 - Run COPRO
3 - Run PLUME

or <4 W> r Ex;MAP Prngarn
I or CI I - -. -L j 4 . -

Select the subprogram you wish to run. Exiting the subprogram returns you to the Main
MAP Menu.

4.2.1 Memory Mv aaement

All data stored in MAP's memory is retained until modified or until MAP is exited. Default
values are not reset when switching between subprograms, and data is retained in
memory. To clear the program memory and reset default parameters, you must exit MAP
and restart the program.

4.2.2 Data Files and Backup Files

Data files are generated by MEMO and COPRO when requested by the user, and will
contain key subprogram data in memory at the time of file generation. Data files can be
reloaded into the subprograms from which they were generated. MEMO and COPRO files
are not compatible.

.14.... Aee,........,+ac
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When a MEMO or COPRO solution is requested by the user, a backup data file is
automatically created called MAP. BCK. This file can be loaded back into the subprograms,
if for any reason program execution is halted during the solution process.

4.2.3 Plot Files

The three subprograms in MAP have the option of screen or printer graphical output. To
produce graphical output at a printer, a plot file must be generated. Either and H-PCL or
and HPGL2 plot file can be save. HPCL files can be loaded into a plotting program, such

as AUTOCAD, to plot on various printers. HPGL2 files can be printed directly on an HP
Laser Jet Il printer, by usins the DOS print command. This can be done without exiting
MAP, as described in the following section.

4.2.4 DOS Commands

This option is available in all three MAP subprograms, It allows you to temporarily exit
MAP to enter a DOS command. To enter one command, type the command and the
subprogram will automatically return to MAP. To enter more than one command, type
"COMMAND" and the DOS prompt will appear. To return to MAP, type "EXIT". All data
in memory is retained during this procedure. This option may be used to print a file at a
printer without exiting MAP.

4.2.5 Default Values and Units

Several input parameters have default values set when MAP is loaded. No units have been

specified in MAP. Any system of units may be used in MAP, but units must be consistent
The following table lists the type of units and the default value for some key input
parameters:

tmIap MAccictes
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Parameter Type of Units Default Value

Advection time time 36500

Hydraulic gradient degrees 0
direction counterclockwise

from x-axis

Dilution ContturieveIs frnmes 0.001, 0.01, 0A in PLUME
0.001 in MEMO and COFRO

Longitudinal Dispersivity length 70

Transverse Dispersivity length 10

Molecular diffusion length2/time 0
coefficient

Width of line source length __
First-order decay constant length 0

Average contaminant length/time 0.1
velocity-

11 TPS-1259
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. FlTUTh OfPEATION

The PLUME code generates and plots dilution contours resulting from specified
hydrogeologic parameters. To load PLUME, enter MAP and select option 3. The following
menu appears after the subprogram is selected:

PLUME Menu

1 - Modify advection time [36500.1
2 - Modify source history (continuous]
I - Modify width of line source [20.}
4 - Modify longitudinal dispersivity (70.}
5 - Modify transverse dispersivity (10.1
6 - Modify diffusion coefficient .to E+0n}
7- Modify first-order deary constant (.000E+001
8 - Modify average contaminant velocity (.10001
9 - Change dilution contour levels [0.00100, 0.01000, 0.c0001

10 - GENERATE and PLOT contours
11 - Load existing input file
12 - Save file on disk
13 - Enter DOS commands
0 or <enter>'- Exit program

(current values shown in [ })

If you do not enter a parameter, it will default to the specified value. Menu options are

explained below.

5.1 Modify PLUME Menu Option 1

The advection time is the total simulation time for plume generation. The default
advection time is 36500.

5.2 Modify source history - FLUME Menu Option 2

Select±ng this option in PLUME allows you to change the source from a continuous source
to a finite source, as described in Section 2.. -En-ter the tine the source should be removed,
relative to the total advection time. The'default status is a continuous source.

M.tap ccnintos
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5.3 Modify width of line source - PLUME Menu Option 3

The width of the line source depends on the type of leak and on the amount of lateral
spreading in the vadose zone prior to introduction of the compound to the water table.
The line source width defaults to 20.

5.4 Modify longitudinal dispersivity - PLUME Menu Option 4

You must estimate the longitudinal dispersivity for a problem domain. Data presented by
Gelhar et al. (1985) show a scale-dependent range in longitudinal dispersivities from about
30 to 320 feet. The default longitudinal dispersivity is 70.

5.5 Modify transverse dispersivity - PLUME Menu Option 5

You must ectirmatp the transverfe dispersivity for a problem domain. Data presented by
Gelhar et al. (1985) and Isherwood (1981) suggest a ratio of longitudinal to transverse
dispersivity of between I and 10. The default transverse dispersivity is 10.

5.6 Modify diffusion coefficient - PLUME Menu Option 6

In most field situations, the molecular diffusion coefficient is quite small compared to the
advective velocity term and can be neglected. For this reason, the default value is 0.

5.7 Modify first-order decay constant - PLUME Menu Option 7

The value of the decay constant is compound specific and is assumed to be zero for non-
decaying materials. The default value is 0.

5.8 Modify average contaminant velocity - PLUME Menu Option 8

The average contaminant velocity controls the rate at which the plume migrates. The
default value is 0.1.

5.9 Change dilution contour levels - PLUME Menu Option 9

The value of a dilution contour (CD/CO) is defined as the ratio of the concentration at a
point in the plume to the concentration at the source. Dilution contours always have a

value lesA than 1. PLUME plot *ho diltition contours, with default values of 0.1, 0.01,
and 0.001. If fewer contours are desired, set the contours to be discarded to 1 (equivalent
to source concentration).

-, .I-~ &
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5.10 GENERATE and PLOT contours - PLUME Menu Option 10

Selecting this option generates plume concentrations over a grid. The grid is automatically
created by the model. After concentrations are generated, the following menu appears:

Plot Menu

I - Generate Plot
2 - Change scale (currently 500)

[Recommended scale = 500]
3 - Change output device (currently: screen)
0 or <enter> - return to MAIN MENU

To generate the plot, select menu option 1. If you are sending output to a file, you will be

prompted for a file name.

Option 2 controls the plot scale. The recommended scale is calculated by the subprogram
to determine an appropriate scale for fitting the plot on the screen. The scale is initially set
at the recommended scale. Following the initial setting, the recommended scale appears on
the menu, but the user must select option 2 to actually modify the current scale. This
allows the user to use a consistent scale for multiple plots.

Option 3 controls the output device. If hard copy is required, either an HPGL or and
RPGL2 file can be created. An HGL file can be loaded into a program such as
AUTOCAD for plotting. An HPGL2 file can be printed directly on a HP Laserjet ill, by
using the DOS print command.

5.11 Load existing input file - PLUME Menu Option 11

- This option allows a PLUME data file to be loaded into memory.

5.12 Save file on disk

This option allows you to save key PLUME data currently in memory to a data file. The
data file may be reloaded at any time for further work.

5.13 Enter DOS commands - FLUME Menu Option 13

Use this option to enter DOS commands, as described in Section 4.2.4.

14 FP3-1259
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6. MEMO OPERATION

This section contains detailed instructions for using the MEMO subprogram. To run
MEMO, choose Main MAP Menu Option 1. The MEMO Main Menu appears after the
subprogram is loaded, and has the following setup:

MEMO Main Menu

1 - Load existing input file
2 - Input or modify coordinate data
3 - Define source arid
4 - Define and generate buffer zone array
5 - Modify hydrogeologic parameters
6 - Adjust monitoring well locations
7 - Determine monitoring efficiency
8 - Display or plot current problem
9 - Save file on disk

10 - Print data currently in memory
11 - Review data currently in memory
12 - Enter DOS commands
0 or <enter> - Exit MEMO

A summary of each selection follows.

6.1 Load existing input file - MEMO Main Menu Option 1

This option allows a MEMO data file to be loaded into memory. Prior to loading of the
data file, previous data is removed from memory. A file can contain a complete or partial
data set, and can be loaded at any stage of completion. If a file has not previously been
prepared for the problem, use Main Menu Option-2-to-begia entering data.

6.2 Input or modify coordinate data - MEMO Main Menu Option 2

To begin analysis of a waste managem-ent area, a oordinate system must be constructed
for the site. The coordinate grid can be constructed on any grid scale and converted to the
actual field scale using a scale factor.

This option provides a utility for input or modification of coordinate data. Enter I to input
coordinates; enter M to modify coordinates. The following menu appears, with the first
-line reading "Input" or "Modificatian'-depending upon your selection:

Coordinate Input (Modification] Menu

1 - Source area coordinates

15 IP3-1259
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2 - Line of compliance coordinates
3 - Buffer zone coordinates
4 - Gradient zone coordinates
5_- Monitorine well coordinates
6 - Modification of scale factor [1001
0 or <enter> - Return to Main menu

For coordinate input, the subprogram prompts for coordinate entry when menu options
are chosen. Coordinates should be entered in CLOCKWISE order, and separated by a
space or comma. For coordinate modification, the subprogram allows you to review the
data in memory and select the coordinate point to modify. A point may be deleted,
inserted, &dchangid. Deleting a point- decreases-the point number for all point numbers
following. Adding a point increases the point number for all points following. Both the
input and modification options allow editing entered coordinates.

6.2.1 Source area coordinates - Coordinate Menu Option 1.

The potential source areas are defined as the areas within which contamination sources
may exist. A rectangular grid with spacing defined by the user is identified for all source
units within the area being evaluated. This is referred to as the source grid. A plurne is
generated from each grid point and'tested for detection by a monitoring well. If the plume
is not detected, the grid point is flagged as a non-detect point. up to 30 separate source
areas may be-identified by the user. Each source area is identified by an assigned unit
number. You may add additional source areas or delete existing ones.

A minimum of three coordinate points are necessary to define a source area. If coordinate
points are deleted such that there are fewer than three coordinate points left at one source
area, the source area is deleted. Label each coordinate point with the number of the source
area to which it corresponds.

6.2.2 Ie 'of compliance coordinates--Coordinate Menu Option 2

The line of compliance is defined as the waste management area boundary. This is an
optional input pioviding a line along which wells can be easily moved. To use NfEMO's
well movement utility, the well must be located on the line of compliance. If the well is not
on the line of compliance, it can be moved by modifying well coordinates.

6.2.3 Buffer zone coordinates - Coordinate Menu Option 3

The buffer zone boundary is defined as the iirit to which a plume may extend before it
should be detected by a monitoring well. The buffer zone boundary is a line that encloses
all of the potential source areas. When the "buffer zone with advection time limit option is
chosen, the buffer zone boundary is a required input For this solution option, plumes that
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are detected before passing the buffer zone boundary are considered to have been
detected.

6.2.4 Gradient zone coordinates - Coordinate Menu Option 4

All grid points within a gradient zone generate plumes in the gradient direction specified
for that zone. In addition to entering coordinates, you must assign a gradient direction,
measured as an angle cou-nterclockwise from the xaxis.

6.2.5 Monitoring well coordinates - Coordinate Menu Option 5

For each monitoring well added to the well system, you must input coordinates. You can
easily move wells located on the Une of compliance without modifying well coordinate
data. Wells not located on the line of compliance can be modified using this menu option.

6.2.6 Modification of scale factor - Coordinate Menu Option 6

The scale factor allows you to multiple all entered coordinate values by a specified scale
factor. This option can be used to modify grid coordinates to actual field coordinates.

6.3 Define source grid - Main Menu Option 3

This option is used after the potential source area coordinates have been input to define
the source grid spacing. Enter the desired grid spacing accuracy (defined as: area of
source grid elementVtotal potential source area), and a grid spacing is determined for the
problem. Alternatively, you may specify the grid spacing directly.

The source grid affects the accuracy of the solution. A more detailed source grid will yield
more accurate model results. However, increasing the density of the source grid will
increase the computation time required for solution. It is recommended that you perform
initial solutions with a larger grid spacing, followed by final solutions with a finer grid
spacing.

6.4 Define and generate buffer zone array - Main Menu Option 4

This option should be used after the buffer array coordinates have been entered. An array
of points 'vith spacing defined by the user is created along the buffer zone boundary. This
is called the bufferfarray, and is used in determining whether a plume is detected by a
monitoring well. Enter the desired array spacing accuracy (defined as: distance between
buffer array points/total perimeter distance), and an array spacing is determined for the

- .- h-.~ A
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problem. You may specify the array spacing directly, if desired. It is recommended that
the spacing of the source grid and the buffer array be of the same order of magnitude.

6.5 Modify hydrogeologic parameters - Main Menu Option 5

This option presents the following menu:

Hydrogeologic Parameter Menu

1 - Modify groundwater flow directions
2 - Modify dilution contour value [.00100}
3 - Modify longitudinal dispersivity (70.001
4 - Modify transverse dispersivity (10.00]
5 - Modify diffusion coefficient (.000E+00]
6 - Modify width of line source [20.00]
7 - Modify first-order decay constant [0}
8 - Modify average contaminant velocity [0.1000]
0 - Return to main menu

Entry of these values is easily performed by selecting the-desired parameter choice. If you
do not enter a parameter,-it-will default to the specified value.

Te dilution-contour (CD/CO) is used in the solution of the model as the plume contour
that-deterirnes the critical point, beyond which a plume is considered to-be undetected.
In the solution, if the concentration in any well exceeds the dilution contour value at this
critical point, then the leak has been successfully detected. The choice of an appropriate
dilution contour value is subject to user judgement. CD should approximate the detection
limit of the indicator compound or group of compounds. CO is the concentration at the
source. It may be determined from direct field measurements or estimated from analysis of
leachate mioration in the vadose zone. Knowing CD and CO, the dilution contour value
may be calculated. The dilution contour value defaults to 0.001.

The concentration at the source may be difficult to determine. Alternatively, CO may be
Ased upon regulatory criteria, such as the Maximum Contaminant Level (MCL). This is a

very conservative approach forhe ftllowing reagrL. Since the MCI is usually a low

concentration, the ratio of CD/MCL is usually a larger numbar The larger ratio is

associated with smaller, thinner plume contours, since the concentration of a plume
decreases as the plume spreads. Smaller, thinner plumes are more difficult to detect. If
there is more than one contaminant present at a site, the CD/MCL ratio may be calculated
for each contaminant. A conservative approach is to select the largest CD/MCL ratio. If

- the MCL-is crnse in value to the detection limit, the ratio approaches "1" and may not be

representative. In this case, a lower ratio may be selected. There is considerable user
judgement involved in selecting CD/CC, and the user should evaluate the sensitivity of the
problem to changes in this parameter as part of the modeling exercise.

l-Iec Aceiates
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Note that when the "buffer zone with advection time only" solution option is used, the
value of the average contaminant velocity set with menu option S does not affect the
model solution if radioactive decay and molecular diffusion are negligible. This is discussed
in more detail in Section 2.2.1. If either the decay constant or diffusion coefficient is not
equal-to, -or the solution basis is-changed to advection time only.then the average
contaminant velocity must be considered.

Refer to Sectign 5 fdr an explanation of the other hydrogeologic parameters.

6.6 Adjust monitoring well locations - Main Menu Option 6

Monitoring wells are initially input to the data set using Main Menu Option 2. Wells may
be moved using this option. The following menu appears when this option is selected:

Well Movement Menu

1 - Move well along line of compliance
2 - Move well a specified x and y distance
3 - Move well a specified distance and angle
0 or <enter> - Return to main menu

6.6.1 Move well along line of compliance - Well Movement Option 1

This option allowc movemsnt of wells that are located on the line of compliance along this
line. Specify the wiel number (designated during coordinate entry and shown on graphical
output and in the output file), the direction, and the distance of movement (+ for
clockwise, - for counterclockwise)'.

6.6.2 Move well a specified x and y distance - Well Movement Option 2

This option allows movement of wells to any location. Specify the well number and the x
and y distance and direction (+' x moves to the right, + y moves upward).

6.6.3 Move well a specified distance.and angle - Well Movement Option 3

This option allows the movement of wells to any location, using an angle and a specified
distance. The angle is measured counterclockwise from the x axis.

6.7 Determine monitoring efficiency - Main Menu Option 7

The following menu appears when this option is selected:

1 13-1_25919
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Monitoring Efficiency Solution Menu

1 - Determine monitoring efficiency
2 - Modify solution basis

(currently: buffer zone/advection time)
3 - Modify max. advection time (TMAX = 36500.000)
4 - Modify accuracy (ACCMIN = .000100)
5 - Modify TCRIT offset (TOFF = .0)
6 - Generate a solution check file? (off)
0 or -<enter. - Return.-to- Main -menu

6.7.1 Determine monitoring efficiency - Solution Menu Option 1

This option is used to determine the monitoring efficiency when all parameters have been
input into memory and the user has completed any desired modification of parameters in
this menu.

6.7.2 Modify solution basis - Solution Menu Option 2

This option switches the solution basis between the "buffer zone with advection time limit"
and "advection time only" solution methods. For a more detailed discussion, see Section
22.2.

6.7.3 Modify max. advection time - Solution Menu Option 3

When using the "buffer zone with advection time only" solution option, the maximum
advection time limits the. maximum simulation time. If a plume does not reach the buffer
zone boundary by the maximum advection time, well concentrations are checked at the
maximum advection time. For the "advection time only" solution option, the maximum
advection time is used to calculate and check well concentrations. The maximum value of
the maximum advection time is 1,000,000 days.

6.7.4 Modify accuracy - Solution Menu Option 4

For the "buffer zone with advection time limit" solution method, the model requires a
minimum acuracy (ACCMIN)for deterrination of the criticalitme.--The-critical time when
the plume reaches the buffer zone boundary has been determined for a grid point when
(CD/CO-ACCMIN) < concentration at buffer zone < (CD/C0+ACCMIN). ACCMIN defaults
to 0.01.- Development of MEMO has shown this to be a reasonable value, but it is
recommended that you experiment with different values for specific applications of MEMO.
Note that lower values of ACCMIN increase the cornputation-time-of the solution.

t--I.ap Aaccn..4rto
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ACCMIN is ignored when the "advection time only" solution method is chosen.

6.75 Modify TCR1T offset - Solution Menu Option 5

The critical time (TCRIT) when the plume contacts the buffer zone may be offset to
investigate the sensitivity of well networks to sampling frequencies. This option is valid
only with the "buffer zone with advection time limit" solution methogt.

6.7.6 Generate a solution check file - Solution Menu Option 6

Selecting option 6 creates a solution check file when the monitoring efficiency is
determined. This file will designate each source grid point by its row and column integers,
and write '7' if a leak has been detected and "F" if a leak has not been detected. The file
provides-a check for the graphical output and efficiency solution. However, since the file
will contain every grid point in the source area(s), it will be very large for finer grid
spacings. Writing the file will also increase the time required for an efficiency solution. For
these reasons, option is not recommended for most applications.

6.8 Display or plot current problem - Main Menu Option 8

The following menu appears when this option is selected:

Plot Menu

1 - Generate Plot
2 - Change scale (currently = 500)

[Recommended scale = 5001
3 - Change output device (currently screen)
4 - Modify plume plot status and/or origin

(Currently: inactive)
0 or <enter> - return to MAIN MENU

To generate the plot, select menu option 1. If you are sending output to a file, you will be
prompted for a file name.

Option 2 controls the plot scale. The recommended scale is calculated by the subprogram
to determine an appropriate scale for fitting the plot on the screen. The scale is initially set
at the recommended scale. Following the initial scale setting, the recommended scale
appears on the menu, but the user must select option 2 to actually modify the current
scale. This allcw-the user to use a consistent scale for multiple plats.

Option 3 controls the output device. If hard *copy is required, either an HPGL or and
HPGL2 file can be created. An HPGL file can be loaded into a program such as AUTOCAD

2.I IPM-259
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for plotting. An H-GL2 file can be printed directly on an HP Laserjet II, by using the
DOS print command.

You may draw a plume on the plot using option 4. You must enter coordinate points
within a designated source area. The entered coordinates will be adjusted to the nearest
grid point If the "buffer zone with advection time limit" solution basis is used, a plume is
generated for the critical tine. If the "advection time only" solution basis is used, the plume
is plotted for the maximum advection time. If no solution is available, the user will be
prompted to enter an advection time.

6.9 Save file on disk - Main Menu Option 9

This option allows you to save key MEMO data currently in memory to a data file. The
data file may be reloaded at any time for further work. A file can contain a complete or
partial data set, and can be written or loaded at any stage of completion. During well
network modifications, intermediate stage solutions should be stored by the user in
different files, in order to have a record of various stages of the solution process.

6.10 Print data currently in memory - Main Menu Option 10

This option allows you to print data in memory directly to a printer. The printer must be
attached to the LFTI port on the computer.

6.11 Review data currently in memory - Main Menu Option 11

This option-allows you to review the data in memory. Use CTRL S to toggle the screen
scroll.

6.12 Enter DOS commands - Main Menu Option 12

This option allows you to exit MEMO temporarily and enter DOS commands. See Section
4.2.4 for more information.

IP34225922
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1 APPENDIX 5C
2
3
4 GROUNDWATER SAMPLING AND ANALYSIS PLAN FOR THE
5 ENVIRONMENTAL RESTORATION DISPOSAL FACILITY
6
7
8 This appendix introduces procedures for sample collection,
9- chain -of-custody,-sarple prearva+inn, shipment, chemical analysis, quality

In assuranne, and quality control.
11
12 All sampling activities are performed under contract by Pacific Northwest
13 Laboratory (PNL) or by an onsite sampling crew. Testing will be carried out
14 by other contract laboratories, to be determined, under contract to PNL.
15
16
17 SAMPLE COLLECTION PROCEDURES
18
19 The procedures for PNL groundwater sample collection, water-level
20 measurements, and field measurements are contained in Procedures for Ground
21 Water Inyestigations, PNL-6894, and include the following:
22
23 * GC-1 - Groundwater Sample Collection Procedure
24
25 * GC-2 - In-Line Sample Filtration Procedure

27 * GC-3 - Disposal of Purge Water from Monitoring Wells
28
29 * FA-1 - Temperature Measurement Procedure
30
31 * FA-2 - Calibration of Conductivity Meter and Measurement of Field
32 Conductivity
33
34 * FA-3 - Calibration of pH Meter and Measurement of Field pH
35
36 * WL-1 - Water-Level Measurement Procedure
37
38 a WL-2 - Procedure of Standardizing Steel Tapes
39
40 - -- AD- 1 - Change Control Procedure
41
42 * AD-2 - Groundwater Sample Chain-of-Custody.
43
44 Other procedures for groundwater sample collection and associated
45 measurement are contained in Environmental Investigations and Site
46 Characterization Manual (WHC 1989a).
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BUILDING EMERGENCY PLAN Page: 1 of 30
FOR ERDF FACILITY Issue Date: {issue Qate}

This plan covers the following buildings and structures: The Environmental
Restoration Disposal Facility (ERDF), including the CAMU trench and associated
loading and unloading areas, the decontamination facility, grout batch plant,
package wastewater treatment facility, evaporation tanks, fuel storage area,

guar shaksAd the ERDF 0p-rations Buidi.11 sF Building.

[WHC will need to determine whether there are any other building/structures]

Approved:

Emergency Director

Emergency Preparedness

Hanford Fire Department

Date

Date

Date

This document will be reviewed annually and updated as required by the
Building Emergency Director and approved by the Manager of Emergency
Preparedness (or delegate) and the Hanford Fire Department.
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1.0 GENERAL INFORMATION

The ERDF is located on the Hanford Site, a 560 square mile U. S.
Department of Energy (DOE) reservation in southeastern Washington State. The
ERF is located in the center portion of the 600 Area between the 200 East and
West Areas near the center of the Hanford Site.

1.1 FACILITY NAME: U. S. Department of Energy Hanford Site
Environmental Restoration Disposal Facility (ERDF)

1.2 FACILITY LOCATION: Benton County, Washington; within the 600 Area.

Buildings/Facilities covered by this plan are: ERDF trench and associated
loading and unloading areas; ERDF Decontamination Facility; ERDF Operations
Building; ERDF Effluent Treatment Facility
[WHC will need to determine whether there are any other building/structures]

1.3 OWNER: U. S. Department of Energy
Field Office, Richland
825 Jadwin Avenue
Richland, Washington

FACILITY MANAGER: Westinghouse Hanford Company
P. 0. Box 1970
Richland, Washington

1.4 DESCRIPTION OF THE FACILITY AND OPERATIONS

The current concept for the ERDF calls fur burial of remediation-derived
wa-ste in-- single- CA4U trench up to 21 meters (70 feet) deep with eventual
cover by a RCRA compliant barrier. It has been assumed that a RCRA compliant
barrier will be used, which may be the Hanford Barrier. The barrier will be
specifically designed for this site to prevent infiltration and limit access
to the waste for as long as reasonably possible. Current trench design is a
RCRA double-lined area fill type trench. Trench design may change depending
on outcome of RI/FS unit design studies. Along with the trench units, the
ERDF will include ancillary waste handling and transportation facilities such
as an operations building and facilities to decontaminate equipment and
containers. Operations information is described in greater detail in
DOE/RL/12074--28, Draft Operations Plan for the Hanford Environmental
Restoration Disposal Facility. Emergency/Contingency Plans for these support
units, which are not part of the CAMU, will be included in forthcoming
compliance documentation.
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1.5 BUilDNG EVACUATION ROUTING -(BUILDING i.AYOUT)

Provide a plot plan showing tha layout of the facility and the location
d tbeuevacuati on staging area(s).
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2.0 PURPOSE

The purpose of this plan is to describe both the facility hazards and the
basic responses to upset and/or emergency conditions. "Emergency" as used in
this document includes events meeting the Washington Administrative Code
173-303 definition of Emergency as well as Department of Energy Order 5000.3b
categories of Unusual Occurrence and Emergency. These events include spills
or releases-as a result of processing, fires and explosions, transportation
activities, movement of materials, packaging, and storage of hazardous
materials and natural and security contingencies. When used in conjunction
with the "Hanford Facility Contingency Plan", DOE/RL-93-75, this plan meets
the requirements for contingency planning as required by the Washington
Administrative Code, WAC-173-303.

3.0 BUILDING EMERGENCY ORGANIZATION

3.1 BUILDING EMERGENCY DIRECTOR

The overall responsibility for implementation of this Plan lies with the
buildinq emergency director (BED) or theirdesignated alternates- The BED has
the responsibilities of the Emergency Coordinator as discussed in
WAC 173-303-360 and is also the Event Commander for facility related events.
A list of all BEDs and alternates and their work and home telephone numbers is
maintained by Emergency Preparedness. The list is distributed to various
people and locations throughout the Hanford- site. The BEDs have the authority
to commit all necessary resources (both equipment and personnel) to respond to
any emergency. Additional responsibilities have been delegated to Hanford
Fire Department personnel who are authorized to act for the BED when the BED
is absent. These Hanford Fire Department personnel have the authority to
commit all necessary resources (both equipment and personnel) to respond to
any emergency.

3.2 OTHER MEMBERS

As a minimum, the BED appoints and trains individuals to perform as
Personnel Accountability Aides and Staging Area Managers. The accountability
aides are responsible for facilitating the implementation of protective
actions (evacuation or take cover) and for facilitating the accountability of
personnel after the protective actions have been implemented. Staging area
managers are responsible for coordinating/conducting activities at the staging
area. In addition, the BED may identify additional support personnel (health
-pfysics--maintenance--enqineertnq, -hazardous materiai coordinators, etc.) to
be part of the building emergency organization.

.he Building Emergency--Organization for the ERDF facility is listed in Section
13 of this.plan.
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4.0 IMPLEMENTATION OF THE PLAN

In order to meet the requirements of the WAC, this Plan will be
considered to be implemented when the BED has determined that a release, fire,
or explosion has occurred at the facility which could threaten human health or
the environment (WAC Emergency). An incident requiring evacuation of
personnel or the summoning of emergency response units will not necessarily
indicate that the plan has been implemented.

Under the DOE guidance, this plan wii]lbe considered implemented whenever
the BED determines that one of the incidents listed in Section 6.0 has or will
occur and that the severity is or will be such that there is a potential to
endanger human health or the environment (DOE Unusual Occurrence or
Emergency). The ERo1 facility will implement this pan through: specific
impI.em.tting produres. These procedurs are referenced where appropriate
anda .It f t ocedures is includid asAttachnmnt A.

The building emergency director must assess each incident to determine
the response necessary to protect the personnel, facility, and the
environment. If assistance from Patrol, Fire, or ambulance units is required,
the Hanford -Emergency -Response Number -(911)- -must -be -used -to -contact the Patrol
Operations Center and request the desired assistance. To request other
resources or assistance from outside the facility, the Patrol Operations
Center business number is used (373-3800) to request contact of the Emergency
Duty Officer.

5.0 FACILITY HAZARDS

This section is intended to provide an 9verview of hazardous materials,
processes and/or operations that may be encountered at your facility. Include
any7 trnsportatiIon activities associad with tfhe specfific scti onbelowwhere
applicable. If a listed hazard is not applicable provide a statement to that
effect .

5.1 HAZARDOUS MATERIALS

Provide a basic description of the types of materi.ls and the associated
hazard (toxilc,. corrosive etc) for non-doact Ve hazardous materials stored
in bulk quantities. Include storage locations and uses. Include explosives,

sand1asbestos1if applicable. Reftrencethe locationvhere SDS's and
detai.hazardous material inventories are located..

5.2 INDUSTRIAL HAZARDS

Provide a basic description of the industrial hazards.(steam, pressurized
containers, compressed air systems, confined spaces, rotating equipment,
lifting operations etc.) assOciated with the facility .n where they could be
encountered etc.
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5.3 HAZARDOUS/MIXED WASTE

Provide a basic descriptlon of the type& of wastes managed Identify the
different waste types (indicate locations wn the.pTt/floor plan in section
j.j if possible) and type of ianagement unte.. TSD Unit, <90-day sturage,
tank iystem etc. Indicate the organ r _0repnil fo the waste

5.4 RADIOACTIVE MATERIALS

Provlde-ttbastc 'descrigtion of radieactivt mteritl rocesses,.storage
locations, types and* quantities (estimted) and the hazards.

5.5 CRITICALITY

If applicable, discuss the potential for a critica.it nt in your
facility, include.a description of mitigative features and admtiistrative
contro..

6.0 POTENTIAL EMERGENCY CONDITIONS

Potential emergency conditions may fall into one of three basic
categories.; operational (process upsets, fires and explosions, loss of
utilities, spills and releases), natural phenomena (e.g., earthquakes), and
security contingencies (bomb threat, hostage situation, etc.). Following are
conditions that may lead to an emergency situation (WAC or DOE defined) at the
ERDF facility and require the implementation of this plan.

For the following conditions, provide information as to how the condition
could initiate an emergency. Suggested wardingis provided in some cases, use
it if.!ppropriate. If the condition does not.aply give a brief statement
supporting..the inappiliability.

6.1 OPERATIONAL

6.1.1 Loss of Utilities

If losing any utilities (water, electricity, steam, air, Vehtilattor)
could result in a potential emergency condition or require facility personnel
to Ampl ement protective Actts, describe tat they art. and. how losivg them
would adversely affect the faclityeg.,14ingVetilation requires
evncuatior of some or'aVloi the fac1i .

6.1.2 Major Process Disruption/Loss of Plant Control

Discuss the effects' of ajor process disruptinas in the event that they
may lead to an emergency condition e.g., tank overftowk,rmis~s:>rutings.
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6.1.3 Pressure Release

Dics h efcso ailures ofQ p1 ressure c.ontainin 9'systems. (steam,

6.1.4 Fire and/or Explosion

Discuss the potential effects of a fire or explosion e.q., releases
htAtdoi* kiateri als, toxic fumes, etc.

6.1.5 Hazardous Material Spill

Discuss the potential effects from the accidental release of hazardmus
materials e~. caustic tank overflgws.

6.1.6 Hazardous/Mixed Waste Spill

Discuss the hazards associated with this event if there is no mixed
wastes remave It frcm tils TAY ' t.

6.1.7 Transportation and/or Packaging Incidents

If your facility ships or receives containers of hazardous materials,
.av tsfdaerwts or mixediwaste or radioactive ateriAs or waste, discuss

the potential consequences of related incidents including receipt of damaged
or unacceptable shipments.

6.1.8 Unusual, Irritating or Strong Odors

is~ciss the potential for this situation (processing may generate etc.)
and dA4.etn hazards such as respiratory fmpairmn t etc.

6.1.9 Radiological Material Release

As applicable, include infrmation on gaseous and liquid effluents and
their mvnitaring systems, as well as contamination spreads due to spills or
leaks.

6.1.10 Criticality

I-f applicable discuss the hazards associated wth a, criticality event.
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6.2 NATURAL PHENOMENA

6.2.1 Seismic Event

Depending on the magnitude of the event, severe structural damage can
occur resulting in serious injuries or fatalities and the release of hazardous
materials. Damaged electrical circuits and wiring could result in the
initiation of multiple fires.

6.2.2 Volcanic Eruption/Ashfall

Though not expected to cause structural damage, the ash could cause
shorts in electrical equipment and plug ventilation system filters.

6.2.3 High Winds/Tornados

High winds or tornados may cause structural damage to systems containing
hazardous materials resulting in a release to the environment.

6.2.4 Flood

Flooding can cause the release of hazardous materials depending on the
type of storage containers. Floods can also cause short circuits in
el-ectrical wiring located at or below ground level. This may then result in
an increased likelihood of fires.

6.2.5 Range Fire

The hazards associated with the range fire include those associated with
a building fire plus potential site access restrictions and travel hazards
such as poor visibility.

6.2.5 Aircraft Crash

In addition to the potential serious injuries or fatalities, an aircraft
crash could result in the direct release of hazardous materials, or cause a
fire that could lead to the release.

6.3 SECURITY CONTINGENCIES

6.3.1 Bomb Threat

A bomb threat may be received by anyone who answers the telephone or
receives mail. The major effect on the facility is that it will need to
perform an emergency shutdown in order to be evacuated. In the event that a
bomb explodes, the effects are the same as those discussed under fire and
explosion.
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6.3.2 Hostage Situation

A hostage situation can pose an emergency situation if there is the
potential to adversely impact the facility. This can be as a result of losing
facility control (operators removed from their stations) or when the situation
results in the coercion of an empl-oyee to take some malevolent action.

6.3.3 Suspicious Object

The major effect on the facility is that it will need to perform an
emergency shutdown in order to be evacuated.

7.0 INCIDENT RESPONSE

The initial response to any emergency will be to immediately protect the
health and safety of persons in the immediate area. Identification of
released material is essential to determine appropriate protective actions.
Containment, -treatment and disposal assessment will be the secondary
responses.

The following sections describe the process for implementing basic
protective actions as well as descriptions of response actions for the events
listed in Section 6.0. The Hanford Facility Contingency Plan (DOE/RL-93-75)
provides a description of generic incident responses, describes the process
for assessing and identifying the hazardous materials and/or dangerous waste
and describes the process for incident categorization and classification.

7.1 PROTECTIVE ACTIONS RESPONSES

7.1.1 Evacuation

Describe-the-process followed at your facility for evacuation:

-Not-fications to employees ( siren, crash alarm, word of nouth etc.)
* How and/or what operations (mike general reference-to operating

procedures if applicable) are shut down Including waste handling
oc up-c cIassf r4 documents

*-i.Nrmal exit procedures from radiological areas etc.
Incl-da statement to te effect that-evacuation routes and exits
are clearly marked and evacuation routes-aro-maintained clear of
obstructions.

- Include whether you have a siren, how accountability is determined,
special provisions for any persons temporarily or permanently
disabled, and reference staging area locatiton(s) in section 1.5

Descri be the.pocess followed-at-your-facility ftr an area wide
evacuation (if different than a facility evacuation). Contact your Area
Emergency Preparedness Representative for asststanc&.
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7.1.2 Take Cover

- -Describe~ the precess iiolloweda t~ yem r facl t f r t ke c v r
J~ ~~~~ ~~ t. d ~ * OWI~<

- etificatons, to uemployees
* Kewc and/er 'hat operations (including ventilation) are shut down

(make general reference to perating pracedures if applicable)
inrcl-ding waste handllg

- Lock p classi ffed dowuets, normalexit procedures. from
load:idgil ats(npreparati n for a possible evacuation) etc.

Include whether you have t srirn,.how actquntability is determined
if apPi cabl.

7.2_RESPONSE TO-OPERATIONALENERGENCTFS

For the following response sections, if there is a potential for
ciassfi cation into an Alet,.Site.Area or &enerai Emergency, make reference
to the facility event recognition and classfitation procedure by using the
folow.ing stateMent:.Depindingnthe.siverty of the event, the BE) re views
the facility event recognition and cassification procedure andif required,
classifies the event and initiates area protective actions and site emergency
response organization activation."~ For sach wuergenc~y cndition that hasa
facility warning signal e.g., firs, include a descriptiot of what the warning
signal sounds like.

Whenever a response is governed by a specific facility procedure or response

qtn... .... mAki and nl~i:h ta

i, kgeneral ran..... .. d.. document tIteandnumber in Attachment AW

7.2.1 Loss of Utilities

Descrtbe the responses taken at yottr facility in the event that losing
one or mre utilities fwater, eiectrIcity, steam, air, ventilation) could
result in a potential emergency condi tin f. Iude general reference to
response procedures and any protective actions (evacuation) required. Also
include information en how to secure utilities inan eme.rgecy iye., main
electrical, water, ventil1atlon shutoff locations.

7.2.2 Major Process Disruption/Loss of Plant Control

Describe the responses te. emergency shutdown, facility evacuations
etc. in the event that there is a major disruption in processing operations or
7oss of controLc
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7.2.2 Pressure Release

Describe te responses) taken in the event that a pressurized system
Jsteam, gas. cbidrs etuVIfis4 . indudlgenerat reference to response

proctdures and any protective ictins required.

7.2.3 Fire and/or Explosion

In the event of a fire, the discoverer activates a fire
Automatic initiation of a fire alarm (through the smoke
sprinkler systems) also is possible. Trained personnel
extinguishers for incipient fires. Personnel use their
to fight a fire or to evacuate. Under no circumstances
fight a fire if unusual hazards exist.

alarm and calls 911.
detectors and
may use portable fire
best judgment whether
do personnel remain to

The folowing ations ae fairl rtn ar e as is or mdAify to. reflIect
what actuay ocur in yourl facility.

1. On actuation of the fire alarm, personnel shut
secure waste, and lock up classified documents
documents with them), ONLY if time permits. Th
signals the Hanford Fire Department and the Han
Operations Cpntpr.

down equipment,
(or carry the
e alarm automatically
ford Patrol

2- Personnel leave- the ara/bui-iding- by the nearest safe exit and
proceed to the designated staging area for accountability unless
they are told otherwise.

3. The BED proceeds directly to the scene and obtains all necessary
information pertaining to the incident and meets the Hanford Fire
Department or sends a representative to meet them and establish an
Event Command Post.

4.- Depending on the severity of the event, the BED-revi-ews -the facility
event recognition and classification procedure (see Attachment A)
and, if re-qui-red,- cla-ssif-is -the-event -and initiates area protective
actions and site emergency response organization activation.

5. The BED informs the site organization as to the extent of the
emergency (including estimates of dangerous waste, mixed waste
radioactive material quantities released to the environment).

or

6. if operations are stopped in response to the fire, the BED assures
that systems are monitored for leaks, pressure buildup, gas

- -g Anratin and rup+urns.

7. Hanford Fire Department fire fighters extinguish the fire.

8. The BED assures that all emergency equipment is cleaned and fit for
----its intended use-following completion of cleanup procedures.
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7.2.4 Hazardous Material, Dangerous and/or Mixed Waste Spill

Spills can result from many sources including process leaks, container
spills or leaks, damaged packages or shipments or personnel error. Spills of
mixed waste are complicated by the need to deal with the extra hazard
presented by the presence of radioactive materials. These spills normally
fal- into one of two categories, minor spills or major spills. The response
to the two types are discussed below.

7.2.4.1 Response To Minor Spills

Facility personnel generally perform immediate cleanup of minor spills or
releases using sorbents and emergency equipment. Personnel detecting such
spills or releases contact the BED who ensures that the Hanford Fire
Department, appropriate regulatory support personnel and Health Physics
personnel (for mixed waste) are notifSipe. Respons_ to minor snills generally
does not require the implementation of this plan.

-- A spill-or-release-of hazardous-material, dangerous or mixed waste is
considered 'minor' if all of the following are true:

* The spill does not threaten the health and safety of occupants of
the building, i.e., an evacuation is not necessary

* The spill is small in size (generally less than half of the
immediately dangerous to life and health quantities identified in
material safety data sheets)

- The composition of the material or waste is known or can be quickly
determined from label, manifest, material safety data sheets, or
disposal request information.

If one or more of the foregoing conditions are not met, responses are
performed as outlined below.

7.2.4.2 Response To Major Spills

The following actions are taken in the event of a major release.

The discover performs the following:

1. Notifies facility personnel (including BED) of discovery of spill or
release by sounding the appropriate alarm, using the public address
(PA) system, etc.

2. Initiates notifications to the Hanford Fire Department by calling
911 and provides all known information.
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3. Takes action to contain and/or to stop the spill or container leak
if all of the following are true:

- The identity of the substance(s) involved is known

" Appropriate protective equipment and control/cleanup supplies
e.g., absorbents are readily available

* Discoverer can safely perform the action(s) without assistance,
or assistance is readily available from other trained
personnel.

If any of the above conditions are not met, or there is any doubt, the
discoverer evacuates the area and remains outside, upwind of the spill,
pending the arrival of the BED. The discoverer remains available for
consultation with the BED, Hanford Fire Department, or other emergency
response personnel and restricts access to the area until the arrival of the
BED.

The BED performs or arranges for the following:

I._Fstablishes a command post at a safe location and coordinates
further spill mitigation activities.

2. Obtains all available information pertaining to the incident and
determines if the incident requires implementation of the
contingency plan

3. Depending on the severity of the event, the BED reviews the facility
event recognition and classification procedure (see Attachment A)

-- ardi required.,_ class&fias thi event and initiates area. nrotective
actions and site emergency response organization activation.

4. Arranges for care of any injured persons

5. Maintains access control at the incident site by keeping
unauthorized personnel and vehicles away from the area. Security
personnel can be used to assist in site control if control of the
boundary is difficult (e.g., repeated incursions). In determining
controlled access areas, considers environmental factors such as
wind velocity and direction

6. Arranges for proper remediation of the incident after evaluation.

7. Remains available for fire, patrol, and other authorities on the
scene and provides all required information

8. Enlists the assistance of alternate BED(s), if response activities
are projected to be long term.
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9. Ensures the use of proper protective equipment, remedial techniques,
transfer procedures, (including ignition source control e.g., non-
sparking tools, grounding containers, isolation of ignition sources,
use of explosion-proof electrical equipment etc. for flammable or
reactive spills), and decontamination procedures by all involved
personnel, if remediation is performed by facility personnel.

10. Remains at the scene to oversee activities and to provide
information; if remediation is performed by the Hanford Fire
Department Hazardous Materials Response Team or other response teams

11. Ensures proper containerization, packaging, and labeling of
recovered spill materials and overpacked containers

Overpacked containers are marked and labeled in the same manner as
the contents, All-containers-of spiludebris, recovered product,
etc., are managed in the same manner as wtaste containers.
Overpacks in use are marked with information pertaining to their
contents and noted as to whether the container inside the overpack
is leaking or is in good condition.

12. If operations are stopped in response to the release, the BED
assures that systems are monitored for leaks, pressure buildup, gas
generation and ruptures.

13. Ensures decontamination (or restocking) and restoration of emergency
equipment used in the spill remediation before resuming operations

14. Provides required reports after the incident in accordance with
DOE/RL-93-75.

7.2.4.3 Transportation Incidents

In addition to the foregoing provisions, the following specific actions
could be taken by the discoverer for leaks or spills resulting from a
hazardous materials transportation incident if the actions can be performed
without jeopardizing personnel safety, as appropriate.

* Determines the nature of incident
- Personnel injuries
- Hazardous material spill with fire
- Hazardous material spill without fire.

* Assists injured personnel.

- Initiates notifications to the single point-of-contact by any means
available (telephone, radio, passing motorist, etc.) to request

-assistance from the Hanford Fire Department (Emergency
Coordinator/Event Commander for these type of events), Hanford
Patrol and medical personnel.
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Remains in a safe location and attempts to isolate the area to
prevent inadvertent personnel access.

7.2.4.4 Receipt of Damaged or Unacceptable Shipments

When -a damagedshipment-of-hazardous material or dangerous waste arrives
at the ERDF facility and the shipment is unacceptable for receipt, the damaged
shipment should not be moved. Personnel instead perform the following steps.

" If the release from damaged package is a 'minor' spill under the
criteria of Section 7.2.4.1, the following actions are performed.

- Notify the BED, the Hanford Fire Department, and the single
point-of-contact to advise of the situation. The BED responds
and assists in the evaluation of, and response to, the
incident.

- Notify the generating unit of the damaged shipment and request
any information necessary to assist in responding to the
'minor' spill.

- Proceed with remedial action, including overpacking damaged
containers, cleanup of spilled material, or other necessary
actions to contain the spill.

" Implement the section 7.2.4.1, if the release does not meet the-- - -triteria of a -'inor spill as noted previously, or the extent of
the spill cannot be determined.

7.2.5 Unusual, Irritating or Strong Odors

If an unusual, irritating, or strong odor is detected, and the discoverer has
reason to believe that the odor might be the result of an uncontrolled release
of a toxic or dangerous material, the discoverer performs the following:

* Activates the building evacuation alarm or fire alarm system to
evacuate the building

* Notifies the BED.

If the discoverer knows of the source and scope of the release, this
information is reported quickly to the BED. Measures are taken to contain the
release as described in section 7.2.4 and ventilate the area, if safe and
advisable to do so.

If an unusual odor is detected within the building or structure, and the
source of the odor is unknown, the BED considers additional protective
actions.
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7.2.6 Radiological Material Release

o escriboth basic-rtsponsa actions to a spill or ink of radihactlve
materials in or around the faeility (toP, Varn, Isolate, Minimize), as well
as responses to abnermal levels of radioactivity in gaseous or liquid
effluents $treams.

7.2.7 Criticality

0Describei ttr 6, repietins for a crtlt y~ ~ r vcuatio,
qu,1ck sortsi, verific CIOn s vy.ec
7.3 PREVENTION OF RECURRENCE OR SPREAD OF FIRES, EXPLOSIONS, OR RELEASES

The BED, in coordination with emergency response organizations, takes the
steps-necessary to ensure that a secondary release, fire, or explosion does
not occur. The following actions are taken:

* Isolates the area of the initial incident by shutting off power,
closing off ventilation systems, etc., to minimize the spread of a
release and/or the potential for a fire or explosion

* Inspects containment for leaks, cracks, or other damage

* Inspects for toxic vapor generation

" Removes released material and waste remaining inside of containment
structures as soon as possible

" Contains and isolates residual waste material using dikes and
adsorbents

* Covers or otherwise stabilizes areas where residual released
materials remain to prevent migration or spread from wind or
precipitation run-off

* Installs new structures, systems, or equipment to enable better
management of hazardous materials or dangerous waste

* Reactivates adjacent operations in affected areas only after cleanup
of residual waste materials is achieved.
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7.4 RESPONSE TO NATURAL PHENOMENA

7.4.1 Seismic Event

Th: following actions are fairly standard, use as is or modify to'reflect
What actually ccurs .yourf

The WHC emergency response organization's primary role in a seismic event
is coordinating the initial response to injuries, fires and fire hazards, and
acting to contain or control radioactive and/or hazardous material releases,

Indi
hazardous
should ev
trapped i

The
personnel

viduals should remain calm, stay
material storage locations. Onc
acuate carefully and assist those
ndividuals is reported to the BED

away from windows, steam lines and
e the shaking has subsided, they
needing help. The location of any
or is reported to 911.

BED takes whatever actions are necessary to minimize damage and
injuries. Actions include:

* Coordinating searches for personnel and potential hazardous
conditions (fires, spills etc.)

* Conducting accountability
* Securing utilities and facility operations
* Arranging rescue efforts and notifying 911 for assistance
" Assembling damage assessment teams
* Determining if hazardous materials were released
* Determine current local meteorological conditions
" Warn other facilities and implement protective actions if release of

hazardous materials poses a danger
* Provide personnel and resource assistance to other facilities if

required and possible.

7.4.2 Volcanic Eruption/Ashfall

Thea following eactions are fairly standard,. se;assor odify to reflect
atactually occurs in your facitity.

Upon notification of an impending ashfall the BED will implement measures
to minimize the impact of the ashfall such as:

* Installing filter media over building ventilation intakes
* Installing filter media or protective coverings on outdoor equipment

that may be adversely affected by the ash (diesel generators,
equipment rooms etc.)

* Shutting down some or all operations and processes
* Seal secondary use exterior doors
* All but essential personnel may be released to go home

If, as a result of the ashfall, other emergency conditions arise (e.g.
fires due to electrical shorts or lightning) response is as described in other
paragraphs of this section.



WESTINGHOUSE HANFORD COMPANY Document: WHC-IP-0263-XXXX

BUILDING EMERGENCY PLAN Page: 20 of 30
FOR E *RDF VAILITY- Issue Date: {ssuj Qate}

7.4.3 High Winds/Tornados

The floigactions-Arfarl A t.drd useosi rmdiyt elc
what. teufyocr~nyirlIfy

Upon notification of impending high winds, the BED takes steps necessary
to secure all outdoor waste and hazardous material containers and storage
locations. All doors and windows are shut and personnel are warned to use
extreme caution when entering or exiting the building.

7.4.4 Flood

If your facility has the potental to experience flooding conditions,
describ the basic respensesthat wiN be initiated.

7.4.5 Range Fire

Responses to-range fires-are really handled by preventive measures such
as keeping hazardous material and waste accumulation areas free of combustible
materials such as weeds and brush. Should a range fire breach the facility
boundary, the response is as described in Section 7.2.3.

7.4.5 Aircraft Crash

The response to an aircraft crash is the same as that listed in section
7.2.4.3 for responding to transportation incidents.

7.5 SECURITY CONTINGENCIES

7.5.1 Bomb Threat

7 - 1.1 Tclnhnnc Throat

Individuals receiving telephoned threats try to gain as much information
as possible from the caller (using the Bomb Threat Checklist if available).
Upon conclusion of the call the BED is notified and Security is notified via a
911 call.

The BED evacuates the facility and queries personnel at the staging area
regarding any possible suspicious objects in the facility.

Upon arrival of Security personnel, their instructions are followed.
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7.5.i.2 written Threat

Receivers of written threats handle the letter as little as possible.
Notifications are made to the BED and Security. Depending on the content of
the letter the facility may or may not be evacuated. The letter is turned
over to Security personnel and their instructions are then followed.

7.5.2 Hostage Situation/Armed Intruder

The discoverer of a hostage situation or armed intruder reports it to 911
and to the BED if possible. The BED, after conferring with security
personnelmay covertly - the facility not observable by the
hostage taker(s)/intruder. No alarms will be sounded.

Security will determine the remaining response actions and will activate
the Hostage Negotiating Team if necessary.

7.5.3 Suspicious Object

The discoverer of a suspicious object reports it to the BED and to 911 if
possible. They will assure that the object is not disturbed.

The BED will evacuate the facility and based on the description provided
by the discoverer attempt to determine the identity or owner of the object.
This may be done by questioning facility personnel at the staging area.

If the identity/ownership of the object cannot be determined then Security
will assume command of the incident. An Emergency Ordinance Team will be
dispatched to the facility to properly dispose of the device.

8.0 TERMINATION OF EVENT, INCIDENT RECOVERY, AND RESTART OF OPERATIONS

8.1 TERMINATION OF EVENT

It is a function of the BED to declare the termination of an event.
However, in an event where additional emergency centers are activated only the
highest activated level of the emergency organization, in conjunction with the
BED, will declare that an event has ended. If the RL-EACT is activated, only
the RL director officially terminates the event. In all cases, however, the
BED must be consulted before reentry is initiated.
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8.2 INCIDENT RECOVERY AND RESTART OF OPERATIONS

A recovery p1an is aeveiped when-necessary A recovery plan js needed
following an event when further risk could be introduced to personnel, the
facility, or the environment through recovery action and/or to maximize the
preservation of evidence. Depending on the magnitude of the event and the
effort required to recover from it, recovery planning may involve personnel
from RL and other contractors. If a recovery plan is required, it is reviewed
by appropriate personnel and approved by a Recovery Manager before restart.
Restart of operations is performed in accordance with the approved plan.

If this plan was implemented for a WAC emergency (see section 4.0),
notification must be made to Ecology before operations can resume. Section
9.0 of DOE/RL-93-75 discusses different reports to outside agencies. This
notification is in addition to those required reports. This notification must
include that there are no incompatibility issues with the waste and released
materials from the incident, and that all the equipment has been clean, fit
for its intended use and placed back into service. The notification may be
made via telephone conference. Any additional information that Ecology
requests regarding these restart conditions may be included in the required
15-day report identified in DOE/RL-93-75

For emergencies not involving activation of the ECC, the BED ensures that
conditions are restored to normal before operations are resumed. If the
Hanford Site Emergency Organization was activated and the emergency phase is
complete, a special recovery organization could be appointed at the discretion
of RL to restore conditions to normal. This process is detailed in RL and WHC
emergency procedures.- The makeup- of this-org-anization depends on the extent
of the damage and its effects. The onsite recovery organization will be
appointed by the appropriatp cnntractnrs' emergency director.

8.3 INCOMPATIBLE WASTE

After an event, the BED or the onsite recovery organization ensures that
no waste that might be incompatible with the released material is treated,
stored, and/or disposed of until cleanup is completed. Cleanup actions are
taken by facility personnel or other assigned personnel. Actions to be taken
might include, but are not limited to, any of the following:

* Neutralization of corrosive spills

" Chemical treatment of reactive materials to reduce hazards

* Overpacking or transfer of contents from leaking containers

* Use of sorbents to contain and/or absorb leaking liquids for
containerization and disposal
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* Decontamination of solid surfaces impacted by released material,
e.g., intact containers, equipment, floors, containment systems,
etc.

- Disposal of contaminated porous materials that cannot be
decontaminated and any contaminated soil

* Containerization and sampling of recovered materials for
classification and determination of proper disposal technique

* Follow up sampling of decontaminated surfaces to determine adequacy
of cleanup techniques as appropriate.

Waste from cleanup activities is designated and managed as newly
generated waste. A field check for compatibility before storage is performed
as necessary. Incompatible wastes are not placed in the same container.
Containers of waste are placed in storage areas appropriate for their
compatibility class.

If it is determined that incompatibility of waste was a factor in the
incident, the BED or the onsite recovery organization ensures that the cause
-is corrected. -Examples would be modification of an incompatibility chart or
increased scrutiny of waste from a generating unit when incorrectly designated
waste caused or contributed to an incident.

8.4 POST-EMERGENCY EQUIPMENTI-MAINTENANCE AND DECONTAMINATION

All equipment used during an incident is decontaminated (if practicable)
or disposed of as spill debris. Decontaminated equipment is checked for
proper operation before storage for subsequent use. Consumables and disposed
materials are restocked. Fire extinguishers are recharged or replaced.

The BED ensures that all equipment is cleaned and fit for its intended
use before operations are resumed. Depleted stocks of neutralizing and
absorbing materials are replenished, self-contained breathing apparatus are
cleaned and refilled, protective clothing are cleaned or disposed of and
restocked, etc.

Equipment and personnel decontamination stations are established
considerinu the following information and techniques.
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Items to consider when establishing a decontamination station are as
follows:

* Water supplies
* Containment/catch basins and/or systems
* Staff necessary to accomplish proper decontamination

) Dro+etive clothing
* Decontamination supplies (buckets, brushes, soap, chemicals as

needed)
* Risk to personnel
* Weather conditions; i.e., severe heat, cold (current and forecasted)
* Toxicity of material
* Porosity of equipment to be decontaminated
* Disposal requirements of decontamination rinse
* Use of controlled zones to maintain contamination control.

9.0 EMERGENCY EQUIPMENT

Hanford site emergency resources and equipment are described and
in DOE/RL-93-75 section 7.

listed

9.1 FIXED EMERGENCY EQUIPMENT

In the following table list the fixed emergency equipment available at the
faciity, include fire suppression systes, eye wash stations, safety showers
etc. Note: do not inchude communication systems, they are listed separately.

Fixed Emergency Equipment

Type Location Capability

9.2 PORTABLE EMERGENCY EOUIPMENT

In the following table list available portable emergency equipment, fire
axtinguisbersjpnrtabia eye washes tc. Note fhr fire extinguishers, the.
exact lotation is not necessary .pia.y if y. i.e a Iarge number located
thtougbout your facility, also, do not list spill control equipment or

sn protective cthing as thy ar.st'(ed sparately. 

Portable Emergency Equipment

Type Location Capability
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9.3 COMMUNICATIONS EQUIPMENT/WARNING SYSTEMS

List fnthe following table all cammunicationts and warning systems, include
shalarms, fir larms, PA systems tc.

Communications Equipment

Type Location Capability

9.4- PERSONAL PROTECTIVE-EQUPMENT

-List he type f protective eqinpment available in the table below, include
- Anti-Cs, respirators, SCBAacidsalts ett.

Personal Protective Equipment

F- Type Location Capability

9.5 SPILL CONTROL AND CONTAINMENT SUPPLIES

Wit the location of spill kits (include a basic lUsting of contents) and
- ther storage Woaions for spill central equipment in the table below.

Spill Kits and Spill Control Equipment

Type Location Capability

9.6 EMERGENCY RESPONSE CENTER

If your facility has a designAted room or area identified for use in an
emergency (ECC, OSC, ShIft OffIce etc.) identify the room or area and, list any
equipment or resources that are specitical'y maintained at the location for
use in emergency situations.
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10.0 COORDINATION AGREEMENTS

RL has established a number of coordination agreements, or memoranda of
understanding (MOUs) with various agencies to ensure proper response resource
availability for incidents involving the Hanford site. A description of the
agreements is contained in section 8.0 of DOE/RL-93-75.

11.0 REQUIRED REPORTS

Three types of written post-incident reports are required for incidents
on the Hanford site. The reports are summarized in DOE/RL-93-75.

12.0 PLAN LOCATION

Copies of this Plan are maintained at the following locations:

*BEW's/shift offic.-or wherever the Plh$* is kept at your hac~ity
* Hanford Fire Department (via the Hanford Local Area Network)
* Appropriate Area ECC
" Appropriate Off Site Agencies (e.g. Richland Fire Department)*

*Note: Per coordination agreements, the Hanford Fire Department provides
direction during on site event response and provides all needed information to
support agencies that may be assisting the on site responses. Therefore only
copies of plans for facilities where off site agencies are the initial
responders (e.g., 1163 Stores Building) will be provided to off site support
agencies.
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13.0 BUILDING EMERGENCY ORGANIZATION

As applicable, list your facility's emergency organization. Eliminate
those positions not applicable to your facility. Add any other positions
identified-at your facility. To In~imiRe changes to the plan, many facilities
tind It *asisr t mintain a sparate isting. This is the prferred .. thod
of listing the building smrgency organization. If a separate list is
mantaned, el minate a1t the ?Ql1owing tables and make the tollPwing
statement: IThe xyz bailding emergency .organlzationt i tS iaintained in
a separete Internal Publication. Copies are distributed to all. n, site
holders f the emergenty , 4w di...work nd home t epho e numbers

tEDs and altarnates are avail able frvim the occurrence Noti.fication

BUILDING EMERGENCY DIRECTOR

NAME LOCATION ! PHONE

PRIMARY

ALTERNATE

STAGING AREA MANAGERS

NAME LOCATION PHONE

PRIMARY

A]TRDKIATE

PERSONNEL ACCOUNTABILITY AIDES

! _____ I NAME LOCATION PHONE

11 PRIMARY 11iI- ALTERNATE __ _ -= = 1
%v~tUNE~n *An rrAnri TEAM hr~inrnr

VIOtUNTEER BOD M SEARH Im MEIDERS

NAME LOCATION PHONE

PRIMARY

PRIMARY
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EVACUATION BUS DRIVERS

NAME LOCATION PHONE

PRIMARY

ALTERNATE

SAFETY REPRESENTATIVE (RADIOLOGICAL AND/OR INDUSTRIAL SAFETY)

NAME LOCATION PHONE

PRIMARY

ALTERNATE

SECURITY REPRESENTATIVE (AS APPLICABLE)

.1 NAME LOCATION PHONE

PRIMARY

ALTERNATE

NUCLEAR MATERIALS REPRESENTATIVE (AS APPLICABLE)

NAME LOCATION PHONE

PRIMARY

ALTERNATE

ENGINEERING SUPPORT

NAME LOCATION PHONE

ALTERNATE

MAINTENANCE SUPPORT

NAME LOCATION PHONE

PRIMARY

ALTERNATE
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14.0 AFFFRFNCES

DOE Order 5000.38, Occurrence Reporting and Processing of Operations
Information

DOE Order 5500.1B, Emergency Management Systems

DOE/RL-93-75, Hanford Facility Contingency Plan

NIOSH, 1985, Pocket Guide to Chemical Hazards, National Institute of
Occupational Safety and Health, U.S. Department of Health and Human
Resources. Public Health Service, Centers for Disease Control,
Washington, D.C.

WAC 173-303, Dangerous Waste Regulations, Washington State Department of
- Ecology,-Vlympia, Washington.

WHC-CM-4-43, Emergency Management Procedures
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ATTACHMENT A

Listing of Procedures and Guides

This page is intentionally left blank.

The -rist-is-maintatried-at the facility -and wilbe provided upon request.

If necessary be. general reference ws made to facility procedures. or
respons# guides, a listingof the docuwents must be maintained at the faciIity
wit- the plan.

Include the following two procedures on your list as a minimum:

OOE-0223 "Erergncy Implementing Procedures:, RLEP -5 "Emergency
Termninat ion, Reentry, and Recovtry.

WHC-CM-4-43 "Emergency Management Procedures" Section G3. 06
"Reentry/Recovery for WG Facflittes"
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SOLID WASTE DISPOSAL DIVISION
TRAINING PLAN

1.0 SUMMARY OF APPLICATION INTRODUCTIONS
FOR CHAPTER 8.0, PERSONNEL TRAINING

Sections 2.0 through 7.0 of this training plan contain the introductory
language for each of the Solid Waste Disposal Division (SWDD) waste management
units covered by this training plan: the 616 Nonradioactive Dangerous Waste
Storage Facility (616 NRDWSF); the Central Waste Complex (CWC); the Low-Level
Burial Grounds (LLBG); the 224-T Transuranic Waste Storage and Assay Facility
(224-T TRUSAF); and the Waste Receiving and Processing Facility (WRAP). The
introductory language in these sections will be located in Chapter 8.0 of the
respective applications. The applications will include both Resource
Conservation and Recovery Act of 1976 (RCRA) Part B Permit Applications and
Corrective Action Management Unit Applications. As revisions to the
applications are developed and submitted to the Washington State Department of
Ecology (Ecology), additional introductory sections will be added to this
trainin-plan to include the other SWDO waste management units.

The appendices;_in tdis training plan, 8A through 8D, have been written
and formatted so that they can be copied directly into Chapter 8.0 of the
respective applications for each of the SWDD waste management units.

1-1
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2.0 CHAPTER 8.0, PERSONNEL TRAINING--616 NRDWSF

This chapter outlines the training program developed and implemented for
Solid Waste Disposal Division (SWDD) waste management units (units). The SWDD
units include treatment, storage, and disposal (TSD) units and a Corrective
Action Management Unit (CAMU). Specific SWDD units include the

-616-Nonradioactive Dangerous Waste Storage-Facility (616 NRDWSF); the Central
Waste Complex (CWC); the Low-Level Burial Grounds (LLBG); the Environmental
Restoration Disposal Facility (ERDF); the 224-T Transuranic Waste Storage and
Assay Facility (224-T TRUSAF); and the Waste Receiving and Processing Facility
(WRAP). The training plan provided in Appendices 8A through 80 discusses
-training requirements pertaining to the 616 NRDWSF.

The training program is designed to be compliant with all applicable
federal, state, and U.S. Department of Energy Richland Operations Office
training requirements. The training program complies with requirements
contained within WAC-173-303-330 for the development of a written dangerous
waste training program. The traitling program s designed to nrepare personnel
to manage and maintain SWDD units in a safe, effective, efficient, and
environmentally sound manner. In addition to preparing employees to manage
and maintain SWDD units under normal conditions, the training program ensures
that employees are prepared to respond in a prompt and effective-manner should
offnormal or emergency conditions occur.

This-training plan is divided into four ap pendices Appendix 8A
describes the Resource Conservation and Recovery Act of 1976 (RCRA) training
program. Appendix 88 describes the non-RCRA programs that are closely related
to the RCRA programs. Appendices 8C and 80 provide additional information
supplementing the RCRA requirements. This format provides the ability to
select appropriate sections of this training plan when a SWDD TSD unit becomes
part of the Hanford Facility RCRA Permit (Permit). It is expected that
selected RCRA sections from this training plan will become enforceable
conditions included in Part III of the Permit when issued.

2-1
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3.0 CHAPTER 8.0, PERSONNEL TRAINING--ERDF

This chapter outlines the training program developed for the Solid Waste
Disposal Division (SWDO) waste management units. The program will be
implemented for the Environmental Restoration Disposal Facility (ERDF). The
EROF is not a Resource Conservation and Recovery Act of 1976 (RCRA) treatment,
storage, or disposal (TSD) unit. The ERDF is defined as a RCRA Corrective
Action Management Unit (CAMU). Though not explicitly required for a CAMU, the
SWDD training program developed for SWDD TSD units will be implemented for
ERDF.

-- The training program is designed to be- compliant with all applicable
federal, state, and U.S. Department of Energy, Richland Field Office training
requirements. The training program complies with requirements contained
within WAC-173-303-330 for the development of a written dangerous waste
training program. The training program is designed to prepare personnel to
manage and maintain SWDD units in a safe, effective, efficient, and
environmentally sound manner. In addition to preparing employees to manage
and maintain SWDD units under normal conditions, the training program ensures
that employees are prepared to respond in a prompt and effective manner should
offnormal or emergency conditions occur.

This training plan is divided into four appendices. Appendix SA
describes the RCRA training program. Appendix SB describes the non-RCRA
programs that are closely related to the RCRA programs. Appendices 8C and 8
provide additional information supplementing the RCRA requirements.
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4.0 CHAPTER 8.0, PERSONNEL TRAINING--CWC

To be developed and inserted into respective Part B Permit Applications
as revis-e-d Part-B- Permit Applications are submitted to the Washington State
Department of Ecology.
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5.0 CHAPTER 8.0, PERSONNEL TRAINING--LLBG

To be developed and
as revised Part B Permit
Department of Ecology.

inserted into respective Part B Permit Applications
Applications are submitted to the Washington State
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6.0 CHAPTER 8.0, PERSONNEL TRAINING--224-T TRUSAF

To be developed and inserted into respective Part B Permit Applications
as revised Part B Permit Applications are submitted to the Washington State
Department of Ecology.
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7.0 CHAPTER 8.0, PERSONNEL TRAINING--WRAP

To be developed and inserted into respective Part B Permit Applications
as revised Part B Permit Applications are submitted to the Washington State
Department of Ecology.
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Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

WAC 173-303, 1990, "Dangerous Waste Regulations," Washington Administrative
Code, as amended.

40 CR 265, "Interim Status Standards for Owners and Operators of Hazardous
Waste Treatment, Storage, and Disposal Facilities," Code of Federal
Regulations, as amended.
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APPENDIX 8A

RCRA TRAINING
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SA-1.0 TRAINING PROGRAM DESCRIPTION

This appendix describes the Resource Conservation and Recovery Act of

1976 (RCRA) training program that is implemented at Solid Waste Disposal
Division (SWDD) waste management units. Terms used in this appendix include
Hanford Facility personnel, visitors, and subcontractors. Hanford Facility
personnel include employees of the U.S. Department of Energy, Richland
Operations Office (DOE-RL), and employees of the Hanford Facility major
contractors (i.e., Westinghouse Hanford Company, Pacific Northwest

Laboratories, Bechtel Hanford Company). Visitors include personnel who do not
have a contract in place with DOE-RL or the Hanford Facility major

contractorsi ad- regul atory- agency personnel who conduct regulatory compliance
inspections.--Subcontractors refer to any contractor working for DOE-RL or the

major Hanford Facility contractors. These definitions could differ from other

definitions used on the Hanford Facility to describe training requirements.

8A-1.1 TRAINING PROGRAM DIRECTOR

The manager of each SWOD waste management unit has overall responsibility
for all training at the SWDD units under their control. However, no one

individual is designated as training director. The position is shared among

SWDD, training, and support organizations. The SWDD can access training
resources and experts from many different areas on hazardous material,

dangerous waste management, and safety rather than rely on the knowledge of

one or more persons. This shared responsibility ensures the identification of
appropriate training requirements and that the training program meets all

applicabTe dangerous waste management requirements. General responsibilities
for training are discussed in the following sections.

8A-1.1.1 SWDD Responsibilities

The SWDD has the following responsibilities related to training:

* Determine training requirements and training compliance for all

Hanford Facility personnel, subcontractors, and visitors who obtain
access or work within SWDD units

* Request and/or conduct training

- Submit training completion records to the Training Records
Information (TRI) system

* Identify training requirements to contractors working in or around
SWDD units.

BA-1.1.2 Training Organization Responsibilities

Training organizations have the following responsibilities:
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- Conduct informal job analysis and identifv training commensurate
with personnel duties and responsibilities

* Design and develop training programs

* Develop and instruct training courses

" Develop and maintain on-the-job training requirements

* Operate and maintain centralized computerized training record files

- Track refresher requirements and maintain current training status
for SWf personnel

* Maintain the TRI system

" Process training completion records received into the TRI system.

8A-1.1.3 RCRA Support Organization Responsibilities

The RCRA support organizations have the following responsibilities:

- Consult wit-training organizations-and-SWDD-in the development and
reevaluation of current training programs

- Assist SWDD managers in determining training requirements and RCRA
compliance for personnel

* Maintain current knowledge of RCRA training requirements pertaining
to Hanford Facility personnel.

8A-1.1.4 ICF Kaiser Hanford Company (ICF KH) Responsibilities

ICF KH, whose personnel are classified as Hanford Facility personnel, has
the following responsibilities:

* Ensure ICF KH employees are trained to meet SWDD unit training
requirements

- Maintain-ICF KH employee training records and provide them if
requested by SWDD.

8A-1.2 TRAINING FREQUENCY

New employee training is completed within the first 6 months of
assignment to SWDD or to a new position within the SWDD units, whichever is
later. After completing introductory training, employees are required to
receive annual refresher training for RCRA-related courses to meet continuing
training requirements, unless otherwise justified. When annual refresher
training is not warranted, the justification will be provided in the
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corresponding course description in Appendix SC. Refresher training for non-
RCRA courses can occur either annually or biennially. Untrained employees are
not allowed to work at SWDD units without supervision by a trained employee.
The SWDO operations management is responsible for ensuring that all SWDD
employees are trained and that certifications are maintained. To help inform
SWDD operations when training will expire, a tickler file is available to
indicate when training is within 90_days-of-expiration.

8A-1.3 TRAINING RECORDS

8A-1.3.1 Location of Training Records

Training records, as described in WAC 173-303-330, consist of
documentation that shows training has been completed. Hanford Facility
training records include both electronic data storage and hard copies. The
electronic data storage information is the training record initially presented
to demonstrate that personnel at SWnD units have been trained. After a course
is completed, the electronic data storage record is created on the TRI system.
The electronic data storage record will contain the course number, course
title, date of attendance, and any refresher dates.

Hard copies of training records that are sent to the training record
organization for entry onto the TRI system are initially maintained in
Richland, Washington. Original hard copy training records are transferred
quarterly to the Records Holding Facility in Richland, Washington. After
approximately 1 year, the original hard copy training records are archived at
the Federal Records Center in Kent, Washington. Electronic data storage and
hard copy training records on former employees are kept for at least 3 years
from the date the employee last worked at a SWDD unit.

8A-1.3.2 Access of Training Records

When a training record is requested during an inspection, an electronic
data storage record will initially be provided. When the electronic data
record does not satisfy the inspection concern, a hard copy training record
will be provided. Training records on former employees may not be available
for-normal users and may- require a representative from the training records
organization to access the TRI system for this information.

8A-1.3.3 Determining Current Training Status

After an electronic data storage training record is obtained, it will be
compared to information in Appendices 8A and 8D of this plan. This plan can
be used to determine the RCRA training status of all Hanford Facility
personnel, visitors, and subcontractors. The electronic data storage training
record coupled with this _training plan will allow any inspector the ability to
quickly determine the training status of personnel in the field. To
accomplish this, the correct training must be assigned after properly
categorizing personnel into a variety of program areas.
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8A-2.0 ASSIGNING THE CORRECT TRAINING

BA-2.1 EMPLOYEE CATEGORIES, JOB POSITIONS, AND DESCRIPTIONS

Five general worker categories are defined for compliance with the
Hanford Facility dangerous waste training requirements. Personnel duties and
responsibilities may overlap between categories. When overlaps occur,
personnel will complete appropriate training pertaining to each category. The
determining factor for placinq specific personnel within any of the worker
categories is the corresponding job duties. The five worker categories are as
follows:

1. All Employees
2. General Worker
3. Advanced General Worker
4. General Manager
5. General Shipper.

The duties corresponding to these categories can be divided between
"generator" and "SWDD unit" operations. The level of training is determined
by the duties associated with each worker category. The descriptions of job
duties for each category are general in nature; however, they do provide
adequate specifics that can be matched to individual job titles or job
positions commonly employed at the Hanford Facility. A general description of
the duties associated with each worker category is contained in Table 8A-1.

The SWDD unit personnel are assigned a job title (from the salaried
nonexempt or bargaining unit classifications) or position (from the exempt
classifications). The job or position descriptions include applicable
requisite skills, work experience, education, other qualifications, and a
brief list of duties and/or responsibilities for each job title or position.
Information regarding work experience, education, and other qualifications
required for each position is maintained on the Hanford Facility. In general,
all personnel require a high school diploma or General Educational Development
(GED) certificate. Personnel filling exempt management or engineering
positions may require a college degree with 2 or more years of industry
experience. Many prerequisites exist for these positions. In some cases, a
college degree may be waived as a prerequisite requirement. An equivalent
combination of education and experience also may be accepted. Additional
information on specific prerequisites can be provided upon request to SWDD
management.

The following sections describe, within the appropriate worker category,
job titles and brief position descriptions of Hanford Facility personnel,
visitors, and subcontractors associated with dangerous waste management at
SWDD units. Subcontractors and visitors requiring access to work or tour SWDD
units must complete the appropriate level of training determined by SWDD
management according to their job duties. Most visitors and subcontractors
will be trained as if they were in the All Employee or General Worker
categories, respectively.
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Table 8A-1. Worker Categories.
lWorker Categoriesl Generator Job Duties SWDD Unit Specific Job Duties
ALL Employees Is not categorized as a General Worker, Duties are the same as for generator job

Advanced General Worker, General Manager, duties.
_or General Shipper.

General Worker Generates dangerous waste and places waste SWDO unit-specific duties might include
into appropriate containers. Waste repair, replacement, calibration,
management activities are overseen by modification, or any other similar activity
person-in-charge or other SWO unit on SWVD unit systems. Work performed is
personnel. Contingency plan duties are to either supervised by individuals with
inmaediately evacuate incident area and in-depth knowledge of systems and
report incident to appropriate personnel. components or is adequately addressed
Duties and responsibilities would not through organized pre-job briefing before
exceed those stated above. commencing work. Contingency plan duties

are to evacuate the SWDO unit during
emergencies and notify appropriate
personnet.

Advanced General Duties include the generation and SWVD unit-specific duties include the
Worker management of dangerous waste. Selects, control, operation, manipulation, sampling,

packages, and prepares containers of transfer, or recording of dangerous waste
dangerous waste for movement including within tank or waste process systems.
proper marking andtlabeling of containers. Other duties inctudeannunciatorresonse
Perform inspections of waste accumulation and other offnormal operational responses
areas. Samples containers of dangerous to maintain SWOD unit within operational
waste and prepares samples for delivery to parameters. Escorts or directs General
a laboratory. Contingency plan duties Workers in activities within the SWDO unit.
include responding to small spills in Contingency plan duties include
accordance with procedures within plans. irplementation of emergency procedures and

small spill responses.

General Manager Someone who can act as the Building Duties are the same as for generator job
-- emergency Director, Invirf duties
Compliance Officer, or directs Advanced
General Workers in accumulation of
dangerous waste. Responsible for the
accountability and directing of employees
during dangerous waste emergency events.
must be trained to the same level as-
managed employees.

General Shipper Duties include the preparation and shipment Duties are the same as for qenerator job
-of dangerous waste containers in compliance duties.
with applicable requirements. Directs
General and Advanced General workers in
dangerous waste management and/or
transportation activities. Authorized
individual for signing offsite waste
manifests.

Personnel who have completed training offsite are required to provide a
certificate r_ other sitable _tratinin course(s) evidence that meets the
requirements of WAC 173-303 and this section. SWDD management, or a delegated
representative, must verify the acceptability of offsite training as
commensurate with the employee's anticipated job assignment and the minimum
training requirements referenced in this section.

8A-2.1.1 All Employees

Hanford Facility personnel included in this category- are not categorized
into one of the other four worker categories. Personnel in the All Employees
category will have no duties or responsibilities associated with the
management of dangerous waste in accumulation containers, or with the critical
system of the SWOD unit. Most of the personnel categorized as All Employees
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will be administrative personnel and visitors, subcontractors, or support
organizations who tour or provide oversight at the SWDD unit. Although
visitors and subcontractors are not defined as Hanford Facility personnel,
they are still trained to a level equivalent to the All Employees category.

8A-2.1.2 General Worker

- - -Hanford Facility personnel -or-subcontractors with waste management duties
limited to the generation of waste and placing that waste into a pre-approved
container are classified as General Workers. In addition, these personnel
could be working on the critical system(s) of a SWDD unit conducting
maintenance or modification. Employees classified as General Workers will not
assume responsibilities that involve the inspection, advanced marking, or
movement of accumulation containers. Personnel who function as General
Workers may include, but are not limited to, the following:

* Maintenance personnel
* Health physics technicians
" Supervisors of ICF KH general workers
* Contractor crafts
* Truck drivers.

8A-2.1.3 Advanced General Worker

Hanford Facility personnel are categorized as Advanced General Workers if
their job duties exceed that of General Workers. These personnel manage
dangerous waste that can include the inspection, advance marking, or movement
of containers. These personnel can also be involved in the operation of the
SWOD unit's critical system(s). These personnel typically have responsibility
to act and/or notify SWDD operations management when an incident occurs which
requires immediate response, such as a spilled container or process upset.

8A-2.1.3.1 SWDD Operators. The SWDD operators can rotate through SWOD units
and be assigned to different units during the year. Responsibilities and
duties are similar regardless of the SWDD unit where the operators are
currently working. Rasponsibti-ets-for all SWOD operators at SWOD units
inrliiri th0 fniinwg

* Perform SWDD unit work activities in accordance with current
operating procedures

* Escort supporting crafts and visitors working in or entering the
SWOD unit

- Receive,-segregate, sort.- inventory, store,- and stage--dangerous

* Perform sampling as required by procedure

* Conduct routine inspections

* Provide surveillance of SWDD unit area for offnormal conditions
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* Assist-truck drivers in loading and unloading at the SWDD units

* Ensure that trucks transporting dangerous waste are properly
placarded

* Respond to alarms at the SWDD units

* Respond to offnormal and/or emergency conditions according to
established procedures

-'Respond to dangerous waste leaks or spills

* Ensure that the waste has been properly secured in the
transportation vehicle.

8A-2.1.4 General Manager

Various types of management are included in this category. In addition,
engineers assigned to SWDD units can be classified as General Managers if
their involvement in waste management warrants such a classification. Other
than the difference in titles, managers and engineers at SWOD units have many
similar responsibilities and- are required tn tmkc the same courses. The
following managers are included within this category: (1) personnel who act
as the Emergency Coordinator and/or alternate(s), (2) the Environmental
Compliance Officer for the SWDD unit, and (3) managers of Advanced General
Workers (i.e., operations managers). Engineers can be classified as General
Managers if their responsibilities affect the critical system(s) of a SWDO
unit.

SA-2.1.4.1 SWDO Building Emergency Director/Alternate(s). Responsibilities
of the SWOD Emergency Coordinator/alternate(s) include the following:

- -* --Function as- the -Emergency oordinator as defined in WAC 173-303-360

* Determine if a RCRA contingency plan has been implemented during the
course of an incident or process upset

* Ensure all reports to the Washington State Department of Ecology
have been made after an incident or process upset has occurred

* Become thoroughly familiar with SWOD
operations, activities, location and
handled, location of all records for
unit layout.

unit contingency plans,
properties of all wastes
the SWOD unit, and the SWDO

SA-2.1.4.2 SWDD Environmental Compliance Officer. Responsibilities of the
SWDD Environmental Compliance Officer include the following:

0 Provide support to the SWOD unit management to ensure compliance
with the applicable environmental compliance requirements as
identified in this manual, environmental permits, the Hanford
Federal Facility Agreement and Consent Order (Ecology et al . 1994),
and other compliance orders
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- Ensure that the SWDD unit management is aware of the unit's
environmental compliance status and the unit's environmental
compliance activities

- Understand and be able to explain the SWOD unit's environmental
compliance status with all applicable environmental requirements

" Advise the SWDD unit management of new environmental requirements
and policies, the associated impacts, and recommended implementation
mechanisms to ensure compliance.

8A-2.1.4.3 SWDD Operations Management. Responsibilities of the SWDD
operations management include the following and are similar for each SWOD
unit:

* Maintain control over SWDD unit operations in accordance with
established operating procedures and policies, DOE orders, and
federal and state regulations

. Direct, control, and coordinate the receipt, storage, transfer, and
reprocessing of dangerous waste

* Ensure compliance with SWDD unit operating limits and specifications

* Ensure that pre-job safety and planning meetings are conducted, as
applicable, with Hanford Facility personnel, visitors, and
subcontractors involved with the SWDD unit operations

* Ensure that regulatory records are maintained

* Understand SWDD unit operating procedures as applicable

* Respond to and provide remedial guidance and decisions for
operational anomalies, offnormal conditions, and equipment
malfunctions

* Respond to offnormal and/or emergency conditions according to
established procedures

* Coordinate the recovery from, measure, and reestablish control of
unplanned releases to the environment and other emergency conditions

* Notify-the Emergency Coordinator of any unplanned releases to the
environment.

8A-2144 SWDD Engineers. Responsibilities of SWDD engineers (may include
cognizant, systems, test, and/or maintenance engineers) include the following:

* Ensure that emergency and monitoring equipment, process equipment,
procedures, designs, etc.,_ comply with DOE orders, federal and state
regulations, national standards, and applicable engineering
procedures and management standards
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- Issue and maintain, or provide oversight and review of, operating
documentation, operating procedures, flowsheets, sample schedules,
specifications, process test plans and procedures, operational
safety requirements, and other documents necessary to operate the
SWOD units

* Perform routine and comprehensive evaluations of SWDD unit processes
to ensure compliance with process control requirements, procedure
compliance, and equipment performance, assessing problem areas and
implementing timely corrective actions

* Prepare, issue, and review operating procedures and departure
authorizations

* Maintain instrument and equipment flow diagrams

* Prepare design criteria and perform and approve design analysis

* Prepare and approve equipment and material specifications for new
design

* Prepare and approve engineering design documents and drawings that
are in compliance with applicable policies, procedures, and
instructions in accordance with recognized national standards and
codes

* Provide input to environmental permit applications

* Develop procedures for inspecting and replacing emergency and
monitoring equipment

* Ensure compliance with requirements, applicable policies, programs,
regulations, and DOE orders to ensure personnel safety,
environmental compliance, and public safety

- Review and revise maintenance procedures and work plans, and ensure
that -procedures are current and accurate

* Provide technical direction for hazardous material and dangerous
waste spill responses

* Respond to offnormal and/or emergency conditions according to
established procedures.

SA-2.1.5 General Shipper

General Shippers prepare and sign documentation for the shipment of
dangerous waste. The SWDD units involve both onsite shipments and offsite
shipments as defined by WAC 173-303-040. General Shippers who sign Uniform
Hazardous Waste Manifests for offsite shipments are included within this
appendix. Requirements for General Shippers who sign paperwork associated
with onsite waste movements are discussed in Appendix SB.

SA-9



WHC-SD-WM-TR-027 REV 0

Offsite shipments are made from the 616 Nonradioactive Dangerous Waste
Storage Facility (NRDWSF). In the future, offsite shipments may be made from
other SWDD units; however, they are not occurring at this time. Offsite
shipments may be received at some or all of the SWDD units. These shipments
are received at the SWDD unit by SWDD operators who are categorized as
Advanced General Workers. The SWDO operators will not be categorized as
General Shippers becau-s-e -t-hey-are-involved in the receipt of an offsite waste
shipment.

8A-2.2 TRAINING PROGRAM AND STRUCTURE

The Hanford Facility training program was developed using a graded
approach to training after reviewing DOE orders and federal and state
regulations. Tasks performed by personnel in selected job positions were
identified and evaluated to determine training requirements. In addition,
trzining needs are evaluated continually in relation to current DOE orders and
federal and state regulations. The current training program will be revised
as necessary.

8A-2.2.1 Relevance of Training to Job Positions

-After assignIng Hanford Facility personnel, visitors, and subcontractors
into a worker category, the training program must ensure that those
individuals receive training commensurate with their duties and
respons-ibili-tie-s. --Some-f- these duties are general in nature and can be
taught in a course for all personnel within a worker category on the Hanford
Facility. Other considerations are specific to either all or one SWDD unit
and do not apply to other treatment, storage, and disposal (TSD) units managed
-on the Hanford Facility. The training program is therefore designed to
address concerns on a general perspective and a unit/building perspective.

8A-2.2.2 Training Program Descriptions and Courses

The Hanford Facility training program is divided into five program areas.
These program areas are described in Table 8A-2 as orientation, awareness,
advance admirdstratiari and unit/job specifics- Three of these program
areas are further divided into general training and unit/building specific
training categories. These three areas are orientation, awareness, and
advanced.

SA-2.2.2.1 Waste Management Orientation. All Hanford Facility personnel are
recuired to complete ast-e Management Orientation trainin. In general, the
waste management orientation program includes training to emergency responses,
-i-den-t-ifyi-ng--contacts--for-personnel to obtain dangerous waste management
information, and waste minimization concepts. Visitors and subcontractors
also will receive appropriate training in the Waste Management
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Table 8A-2. DOE-RL Program Area Descriptions.

Program Descriptions

Waste Management Training at this level involves a basic introduction to dangerous waste management and
Orientation contacts involving dangerous waste. Correct response to emergencies involving releases

of materials to the environment is addressed. Training also includes a discussion of
- _ the Hanford Facility Contingency Plan (DOE-RL 1993) and other applicable conditions.

Unit/GBld This level of training provides unit/building specific information on the hazards in
Orientation the immediate and surrounding work environments. This training wilt ensure personnel

are informed about potential emergency at a unit/building to which access is desired.

Waste Management The training at this Level is comuensurate with the duties of generating dangerous
Awareness_- waste and pacing- the-waste into- pre-approved-con-ai-ners--The- training provides an

overview of requirements pertaining to satellite accumulation areas. Additionally, the
training covers contingency plan requirements and worker response to small spills,
materials release reporting, and notifications. General safe practices for handling
and storing dangerous waste/materials are addressed.

Unit/Bldg This level of the training encompasses the job-specific or building-specific
Awareness requirements that supplement the information provided in waste management awareness.

The training provides personnel with proper waste handling and emergency procedures
relevant to their responsibilities during normal operations and emergencies.

Wast~e The training-at _this level is for personnel required to property select, package, and
M..nageMent_ prepare fDr-the movement-of- dangernuswaste--ontai-ners. General-advanced training is
Advanced provided only for container management. Training for other RCRA units such as tank

systems, surface impoundments, landfills, etc., must be covered through the
unit/building specific portion of the advanced-program. This is the most comprehensive
container waste management training provided to personnel and covers the necessary
information regarding documentation, reporting, recordkeeping, and other information
pertaining to the generation of dangerous waste and movement of the waste to a TSD
unit._.

Unit/Bldg Advanced This level of training provides specific information required to operate, control, and
manage processes and dangerous waste management operations. Considerations for this
program involve container management as well as all other RCRA units such as tank
systems, surface impoundments, landfills, etc. This program can be deferred to the
unit/job specific program area if operator/supervisor certification programs must be
administered at the TSD unit. Personnel who monitor and inspect tank systems receive
training in this program area for operations, maintenance, and response to nonroutine
conditions.

Waste Training at this level is for general shippers and those who must resolve problems and
Management issues related to dangerous waste management. This training covers aspects of waste
-Admin. -minimiZation, waste management, and recordkeeping for the Hanford Facility.

Unit/Job The training at this level is designed to provide additional generator/SWOD
Specific unit/building specific information for personnel to ensure the safe and efficient

operation and maintenance of SWDO unit processes and operations. Not all training
within this program will be RCRA related. Some operator/supervisor certification
programs are not based on dangerous waste management. In these cases, the training
plan will identify which portions of this program will be included within the RCRA
training program.
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Orientation program area for the locations such personnel will be at and the
activities that will be undertaken. The concepts must be covered generally as
they pertain to the Hanford Facility and on a unit/building basis to inform
personnel of the hazards in their immediate and surrounding environments.
When unit/building specific training requirements are waived, personnel must
be escorted by nualified SWDDnnit persornel. In these cases, it is the
escorts responsibility to explain and announce the hazards in their immediate
and surrounding environments. The following courses address training concerns
within Waste Management Orientation:

Hanford Facility personnel

e New Hire Orientation (NHO)
Retraining: Hanford General Employee Training (HGET)

* SWOD unit/building specific orientation (this requirement is waived
when non-SWOD unit personnel are escorted by qualified SWDD unit
personnel)
Retraining: HGET

Visitors

V;i ior/vendor Training
Retraining: none

* Escorted by qualified SWOD unit personnel (see Appendix SB for cases
when SWDD unit/building specific orientation may be required)
Retraining: none

Subcontractors

" NHO or Visitor/Vendor Training
Retraining: HGET or none: time dependent

* SWDD unit/building specific orientation or escorted by qualified
SWDD unit personnel
Retraining: HGET or none: time dependent.

8A-2.2.2.2 Waste Management Awareness. In addition to Waste Management
Orientation, General Workers, Advanced General Workers, General Managers, and
General Shippers must complete Waste Management Awareness training.
Subcontractors could also fall within this program description because many
subcontractors are categorized as General Workers. Training at this level is
commensurate with the duties of performing maintenance or construction
activities where a dangerous or mixed waste is generated. Unit/building
specific training also is provided in the awareness program area. The
training courses that are provided for this program include the following:

Hanford Facility personnel

- Generator Hazards Safety Training
Retraining: Provided through the non-RCRA Occupational Safety and
Health Administration (OSHA) training in Appendix 88
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* SWDD unit/building specific Building Emergency Plan training
(training may be provided through SWDD unit/building specific
orientation)
Retraining: same

Visitors

e SWDD unit/building specific emergency response training (see
Appendix SB for cases when SWDD unit/building specific orientation
may be required)
Retraining: none

Subcontractors

* Generator Hazards Safety Training
Retraining: Provided through the non-RCRA OSHA training in
Appendix 8B

- SWOD unit/building specific Building Emergency Plan training if not
escorted by qualified SWDD personnel (training may be provided
through SWDD unit/building specific orientation)
Retraining: same.

8A-2.2.2.3 Waste Management Advanced. Waste Management Advanced training
-must becompleted by Advanced General Workers, General-fManagers, and General
Shippers. General Managers complete training in the environmental regulations
and/or environmental compliance-course.- Advanced General Workers and General
Shippers complete training associated with containerized waste management.
SWDD units subject to this training plan concern activities associated with
container management (i.e., 616 NRDWSF, 224-T Transuranic Waste Storage and
Assay Facility -TRUSAFi, -Central Waste -Complex [CWC),-treatment (i e.; Waste
Receiving and Processing Facility [WRAP]), and disposal (i.e., Low-Level
Burial_ Grounds fLLBGJ, and Environmental Restoration Disposal Facility [ERDF])
of dangerous or mixed waste. Courses intended for this program area include
the following:

* Core Waste Management training
Retraining: --Core Waste Management Refresher

" Building Emergency Director Training
Retraining: Building Emergency Director refresher

* Environmental Regulations at Hanford
Retraining: Environmental Regulations and Compliance Refresher

* Environmental Compliance at Hanford
Retraining: Environmental Regulations and Compliance Refresher

* Unit/building specific training (see SectionBA.2.2.5).

-----Visitors and subcontractors will not require training under the Waste
Management Advanced program as their duties and responsibilities will not
involve this program area.
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8A-2.2.2.4 Waste Management Administration. Waste Management Administration
training is targeted for General Shippers and personnel who must resolve
problems and issues related to waste management. This program area covers
administrative aspects of waste minimization, waste management, and
recordkeeping. Courses in this program area include the following:

* Hazardous Waste Shipment Certification
Refresher: same

* Waste Management Administrative
Retaining: Waste Management Refresher

e Waste Designation Support
Retraining: same

* Facility Waste Sampling and Analysis
Retraining: N/A, one-time course.

8A-2.2.2.5 Unit/Job Specific Training. To ensure that Hanford Facility
personnel receive appropriate training in SWDO unit operations, SWDO operators
and operations managers/supervisors complete specific courses in preparation
for work assignments. Certifications for job-specific work assignments have
been developed in accordance with DOE Order 5480.20. The training at this
level is designed to provide additional information to ensure the safe and
efficient operation and maintenance of SWDD unit processes and operations.
Additionauy, the training provide-s- -more- detai led information for the response
to emergencies and offnormal events that could occur within the SWDD unit.

A certification program is available for each of the SWDD units. Each
certification is developed around dangerous and mixed waste operations and,
therefore, all SWDD unit certification packages are included within the RCRA
portion of this training plan. Whenever an SWDD operator rotates from one
unit to another within SWDD, a different certification package will be
completed before personnel are allowed to work unescorted within the SWDD
unit.

Certification is required for personnel working in selected job positions
(operations managers/supervisors and nuclear operators). To become certified,
personnel must successfully complete classroom training, self-study, and
on-the-job training as applicable. Classroom instruction and/or self-study is
designed to provide personnel with the knowledge required to work safely at
SWDD units.

-The on-the-job training requires-affected SWDD employees-to-gain
experience with the operating procedures. All work involving hazardous
materials and dangerous waste management is performed according to approved
operating procedures; therefore, an understanding of procedures is crucial to
ensure the proper and safe operation of the SWDD units' critical system(s).
Personnel learn the procedures by performing, simulating, and/or describing a
particular task as specified by the appropriate operating procedure.
Personnel demonstrating the required knowledge and skills are observed by
certified personnel. An operational examination administered by an
independent evaluator is required following satisfactory completion of the
written examination and observation by certified personnel. Certification
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follows satisfactory completion of the operational examination. Courses
identified under this program area include the following:

* 616 Nonradioactive Dangerous Waste Storage Facility Operator
Certification program
Retraining: same

* 224-T Transuranic Storage and Assay Facility Operator Certification
program
Retraining: same

* Central Waste Complex Operator Certification program
Retraining: same

* Low-Level Burial Grounds Operator Certification program
1. Low-Level Burial Grounds
2. TRU Retrieval
3. Environmental Restoration Disposal Facility: TBD

Retraining: same (for all three)

- Waste Receiving and Processing Facility Operator Certification
program: TBD
Retraining: same

* Manager/Supervisor Certification program
Retraining: same.

8A-2.2.3 Emergency Response Training

Federal and state regulations require that personnel be able to respond
effectively to emergencies. In accordance with WAC 173-303-330(1)(d),
personnel are trained on emergency equipment, systems, and procedures. SWDD
units involve the management of waste within containers in storage units and
waste in disposal units. Treatment of mixed waste is planned for WRAP.
Table SA-3 indicates those items within WAC 173-303-330(1)(d) that are
applicable to SWDO unit operations.

Table 8A-3. Applicability of WAC 173-303-330(l)(d to SWDD Units.

WAC 173-303-330(1)(d) Criteria Applicability to SwDO Units

Procedures for using, inspecting, repairing, and replacing SWVO unit Y
emergency and monitoring equipment

Key parameters for automatic waste feed cut-off systems Yi

Conwunications or alarm systems Y

Response to fires or explosions Y

Response to groundwater contamination incidents Y2

IShutdown of operations Y1

lApplicable only to WRAP.
Applicable only to LLSG and ERDF.
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Specific topics required by federal and state dangerous waste regulations
are included in many courses taught at the Hanford Facility. The courses
cover many different program areas. For example, some courses address the
orientation program area required of all Hanford Facility personnel. At the
other end of the spectrum, some of these courses concern responsibilities of
the Emergency Coordinator as defined in WAC 173-303-360. All of the following
courses are described in Appendix 8C:

* NHO
* HGET
" Building Emergency Plan
- SWDO operator certification training for each SWDD unit
- Solid waste manager/supervisor certification training
* Building Emergency Director training.

8A-2.3 TRAINING TABLES AND ATTACHMENTS

After categorizing Hanford Facility personnel, visitors, and
subcontractors into the worker categories, duties and responsibilities are
evaluated. The duties and responsibilities will determine appropriate courses
from the five training program areas. Table 8A-4 shows the interaction
-between worker categories and program areas. Table SA-5 includes the
additional unit/job specific training required for the operator/supervisor
certification packages.

Appendix 8C contains a brief description of the training courses for the
SWDO RCRA training program, including course title and number, brief course
description, mandating document(s) (as applicable), target audience,
-instructional delivery, evaluation method, length of course, and frequency of
retraining.

Appendix 8D provides tables for Hanford Facility personnel who are
categorized as Advanced General Workers, General Managers, and General
Shippers-These -tables-identify the-required RCRA courses for these Hanford
Facility personnel by personnel name. Example tables are provided to
eliminate the need to modify Appendix 8D every time a name is changed at the
SWDD units. Appendix 8D is used to illustrate the type of training table that
will be available upon request to an inspector on a regulatory compliance
inspection. The inspector should expect to see a table similar to those in
Appendix 80 when making inquiries regarding the proper training of these types
or personnel.

Text discussing Waste Management Orientation and Waste Management
Awareness in Section 8A2.2.2 will be used to determine if visitors and
subcontractors have received the correct training. Table SA-4 will be used to
determine the training status of Hanford Facility personnel who are
categorized as All E yee ui GeneraI WUUkers.
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Table 8A-4. SWDD Dangerous Waste Training Matrix.

Worker Category
Progra Area Course Title Freq All General Advanced General General General

__M loyees Worker Worker Manager Shipper

Waste Management lHMO 02006A: Refresher 000001 (1) X X X X X
Orientation

Unit/Bldg Orientation SWDO Unit Orientation: Refresher 000001 (1) X 1,2 X 1, 2  X X x

Waste Management Generator Hazards Safety Training 02006G (1) x 1 X X
Awareness (refer to course description)

Unit/Bldg Awareness SWV1 Unit Specific Building Emergency Plan (1) X1, 2  x X x
(refer to course description)

3 4Waste Management Core Vaste Management Training 035100: (1) X x
Advanced Refresher 035110

Buildi ng Emerger y Director Training 020288: (1) x5

Refresher 037510

Environmental Coupliance at Hanford - 035050 or (1) X
Environmental Regulations at Hanford - 035040:
Refresher 035055

Waste Management Hazardous Waste:Shipment Certification 020159 (2) X
Adinistration

Waste Management Administration 035120: (1) x
Refresher 035130

Waste Designation Support 035010 (1) x

Facility Waste Sampling and Analysis 035020 One time x

Unit/Job Specific Certifications or Other Training (1) or (2) x7 X7

(1) Annually
j2) Repeated every 2 years

2Equivalent training exists for visitors and subcontractors.

3Training requirement waived when escorted by quatified 
SWD personnel.

,Required only for Advanced General Workers managing waste in containers.

5Required only for Advanced General Worker Managers.

6Required only for Emergency Coordinator and Alternates.

7ECO, Engineers, and Level 4, 
5, and 6 Managers take 035050.

Refer to Table SA-5.
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Table 8A-5 . SWDD Units Dangerous Waste Unit/Job Specific Training Requirements for
Advanced General Workers (SWOD Opeaos~dGnera anes.

616 NRDWSF CwC 224-T TRUSAF WRAP LLBG General Managers

All SW0 Units
SWDS Units

hOBG EROF TAO Retrieval
300050 (B) 300020 (6) 300030 (0) (TBD) 300590 (0)

300040 (B) (tbd) 300010 (B)

616 NRDWSF X/C X/C X/C X/C

CwC X/C X/C X/C X/C

224-7 TRUSAF X/C X/C X/C X/C

LLBG X/C X/C X/C X/C

WRAP

NOTE: For actual List of courses by persornet name, contact SWDD training organizations. Refer to Appendix 8D for an
exampte of those Lists.

(B) = Retraining every other year
C = Continuing
X = Initial

TBD = To be deveLoped

OD

00a
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7
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;10
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8A-2.4 LIST OF COURSES AND COURSE NAMES

Table 8A-6 contains a listing of courses by number and title.

Table 8A-6. Course Listing.
Course Numbers Course Titles

000001 Hanford General Employee Training

000090 Visitor/Vendor Orientation

02006A New Hire Orientation

02006G Generator Hazards Safety Training

020159 Hazardous Waste Shipment Certification

020288 Building Emergency Director Training

03E044 Building Emergency Plan Training - LLBG

03E045 Building Emergency Plan Training - 616

03E046 Building Emergency Plan Training - TRUSAF

03E047 Building Emergency Plan Training - CWC

TED Building Emergency Plan Training - WRAP

TOD Building Emergency Plan Training - EROF

035010 Waste Designation Support

035020 Facility Waste Samoling and Analysis

035040 Envirorvmental Regulations at Hanford

035050 Environmental Compliance at Hanford

035055 Environmental Regulations and Compliance Refresher

035100 Core Waste Management Training - Initial

035110 Core Waste Management Training - Requalification

035120 Waste Management Administrative - Initial

035130 Waste Management Administrative - Requalification

037510 Building Emergency Director/Warden Requalification

300010
I300020

TRU Retrieval - Operator Certification

CrU - Omerator Certification

300030 224-T TRUSAF - Operator Certification

300040 LLBG - Operator Certification

300050 616 NRDWSF- Operator Certification

TBO WRAP - Operator Certification

TED ERDF - Operator Certification

300590

300700

SWOD Suoervisor/Manager Certification

SWD Unit Orientation Refresher (refer to HGET)

300705 616 NROWSF Buildinq Orientation

300710 LLBG Orientation

300715 224-T TRUSAF Orientation

300720 CWC Orientation

300725 TRU Retrieval Orientation

TED EROF Orientation

TAD WRAP Orientation
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--APPENIX 88

NON-RCRA TRAINING
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8B-1.0 ACCESS TO SWDD UNITS

This appendix describes the non-RCRA training programs that are closely
related to the RCRA programs that are implemented at SWDD waste management
un-i-t-s. Terms used in this appendtx iclude__anford Facility personnel,
visitors, and subcontractors. Hanford Facility personnel include employees of
DOE-RL, and employees of the Hanford Facility major contractors (i.e.,
Westinghouse Hanford Company, Pacific Northwest Laboratories, Bechtel Hanford
Company). Visitors include personnel who do not have a contract in place with
DOE-RL or the Hanford Facility major contractors, and regulatory agency
personnel who conduct regulatory compliance inspections. Subcontractors refer
to any contractor working for DOE-RL or the major Hanford Facility
contractors. These definitions could differ from other definitions used on
the Hanford Facility to describe training requirements.

8B-1.1 HANFORD FACILITY ACCESS

Access to the Hanford Facility is controlled through the issuance of
badges. The type of badge that is issued will depend on the access frequency
of the visitor or subcontractor. In most cases, visitors such as regulatory
agency inspectors are issued permanent badges. There are instances where the
regulatory agency inspector visit frequency is low and a temporary badge is
issued instead of a permanent badge. In either case, to have a badge issued,
the visitor or subcontractor must prove U.S. citizenship, provide
identification,-and-view the visitor/vendor video (course number 000090)
described in Appendix 8A. Subcontractors may require escorting (vendor) until
security background checks have been completed. When the subcontractor vendor
status is removed, the subcontractor will complete New Hire Orientation
(NHO) (course number 02006A) and has the potential to work unescorted without
Solid Waste Disposal Division (SWDD) unit personnel present.

In cases where the visitor is a foreign national, the individual must be
processed through the Foreign Visitor and Assignment Program before they are
allowed access to the Hanford Facility. When a foreign national requests
access to the Hanford Facility, the extent of documentation will depend on the
duration of the stay and whether either the visitor or the facility being
visited is classified as "sensitive." Approvals typically take anywhere from
3 to 8 weeks from start to finish. The name of the guest, country of origin,
date(s) of visit, and facility(ies) to be visited must be supplied. All
personnel escorting the foreign national must be trained in escort training
for foreign nationals (course number 000094).

8B-1.2 SWDD UNIT/BUILDING ACCESS

UniIbuilding access is evaluated on whether the visitor or subcontractor
must be escorted-(this-does not include foreign national considerations). If
the visitor or subcontractor is escorted by qualified Hanford Facility
personnel assigned to the building or SWDO unit, unit/building orientation is
not required unless the visitor or subcontractor will be working and not
touring under a Radiation Work Permit(RWP). For examplewhen a regulatory
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inspector wants to sample a container during part of an inspection, the
in-spector must complete the appropriate SWQQ unit/buildino orientatinn
training if the sampling will be conducted under an RWP. This orientation
fulfills radiological safety training considerations specific to the hazards
present at the SWDD unit. Hanford Facility personnel being escorted by
qualified SWDD unit personnel also fall under the same orientation
considerations as do the visitors and subcontractors. Although included in
Appendix 8A as part of the RCRA training program, the SWDD unit orientation
courses are reiterated and include the following:

* 300700 SWDD unit Orientation refresher (refer to HGET)
- 300705 616 NRDWSF Building Orientation
- 300710 LLBG Orientation
* 300715 224-T TRUSAF Orientation
* 300720 CWC Orientation
- 300725 TRU Retrieval Orientation
* TBD EROF Orientation
I TBD WRAP Orientation.

8B-1.3 RADIOLOGICAL AREA ACCESS

In addition to the requirements for building access, there are also
specific requirements pertaining to Radiological Area access. For entry into
Radiological Areas, visitors (e.g., regulatory agency inspectors) are allowed
access when accompanied by a qualified escort (Hanford Facility personnel
assigned to the unit/building). There are limitations, however, on the amount
of exposure that visitors may receive, which may impact access over time.
Health physics organizations can help ascertain these types of limits.

To enter a radiological area, dosimeters must be acquired. Appropriate
dosimeters will be issued to visitors and subcontractors either on a temporary
or permanent basis. Regulatory agency inspectors assigned permanent dosimetry
are not required to complete a Radiological Area Visitor Form (BC-3000-002)
for each visit if a Personnel Radiation Exposure History Form has been
completed. Those regulatory agency personnel with permanent dosimetry should
possess a valid Qualification Card and should present it at the time of entry
to eliminate the need to complete the Radiation Area Visitor Form. Temporary
dosimetry is also issued (depending on visit frequency) to visitors and
subcontractor-s and i-s r-eturned with the temporary badge after the visit.
Visitors and subcontractors that are issued temporary dosimetry need to
complete the Radiological Area Visitor Form upon each visit to a Radiological
Area. The form may be completed at the unit/building which will be accessed,
but should be completed at the time the visitor or subcontractor is badged.
Visitors and subcontractors who anticipate wearing a respirator, handling
radioactive materials, contaminated or potentially contaminated materials, or
contaminated equipment shall comply with access qualifications met by Hanford
Facility personnel as stipulated by an RWP. In addition, some unit/buildings
may require an exit contamination survey.

Whole body counts are only required by the specific RWPs that are written
for a specific Radiological Area or for specific radiological work.
Radiological Areas and the respective RWPs for those areas must be identified
before the visitors or subcontractors visit the site so whole body counts can
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be completed. Whole body counts can be required for both entry and exit
considerations to establish a baseline and to determine any intake of
radioactive materials.

There are three types of Radiological Areas that require additional
training for visitors and subcontractors: Very High Radiation Areas, High
Contamination Areas, and Airborne Areas. For these areas, additional
qualifications include those of Hanford Facility radiological workers. These
courses/items include the following:

* SWDD unit/building orientation (see Section 881.2)
* Radiological Worker II Training - Initial (course number 020001)
* Bioassay testing (if applicable)

Criticality training (if applicable)
* Mask fit user test (pulmonary capacity).

Finally, all Hanford Facility personnel, visitors, and subcontractors are
required to read the applicable RWP upon initial entry. Personnel must sign
that they have read and understood the RWP and agree to comply with the
requirements.

aB-2.0 OCCUPATIONAL SAFETY AND HEALTH TRAINING

Occupational Safety and Health Administration (OSHA) training on the
Hanford Facility is described in three terms: Hazard Communication (HAZCOM),
Hazardous Waste Operations Training (24/40 hour training), other health and
safety training. HAZCOM training and Hazardous Waste Operations training are
discussed in Sections 882.1 and 8B2.2. Other health and safety training can
include, but is not limited to, confined space entry, noise conservation, fork
lift training, and lock and tag. Hanford Facility health and safety
organizations can provide additional clarity on all of these training areas.
Regulatory agency inspectors will not be held to any requirements discussed in
this section. It is the responsibility of each regulatory agency to provide
the necessary training to their personnel in these areas before the inspectors
visit the Hanford Facility.

8B-2.1 HAZARD COMMUNICATION

HAZCOM training consists of general training and unit/building specific
training as required by 29 CFR 1910.1200. All Hanford Facility personnel
receive general HAZCOM training thraughiHQ_(caurse-number 02006A). Only
Hanford Facility personnel who handle or manage hazardous materials or
dangerous wastes (except consumer commodities) must receive unit/building
spe-cific HAZCOM -training. To administer uni-t/bui-liding- specific HAZCOM
programs, the Hazard Evaluation Workshop (course number 035030) is provided to
managers and personnel who are responsible for developing the unit/building
specific program.
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88-2.2 LJA7ARDfIICUACT E OPERATIONS TRAINING

Hazardous Waste Operations training, among other things, is required for
personnel entering a hazardous waste site or a treatment, storage, and
disposal (TSD) unit in accordance with 29 CFR 1910.120. Training requirements
for hazardous waste sites involve 40 hours of training (classroom and field
experience) whereas training requirements for TSD units involve 24 hours of
training (classroom only). Entry requirements for all SWDD units require that
Hanford Facility personnel receive 24-hour training under this standard. The
24-hour training is applicable to personnel who have a "reasonable possibility
of employee exposure to health or safety hazards" at the TSD unit. Some areas
of a TSD unit do not have this possibility (e.g., the administrative offices
at the 616 Nonradioactive Dangerous Waste Storage Facility [NRDWSF]).

The only RCRA training consideration applied to 24 hour OSHA training
involves the 8-hour refresher course (course number 032020 or 032030). The
8-hour refresher course is taken by personnel who maintain either a 24- or
40-hour qualification. When Hanford Facility personnel attend the 8-hour
refresher, credit is given for refresher training in the Waste Management
Awareness program area, Generator Hazards Safety Training (course number
02006G). The Waste Management Awareness program area is discussed in
Appendix 8A.

8B-3.0 U.S. DEPARTMENT OF TRANSPORTATION TRAINING

U.S. Department of Transportation (DOT) training is conducted onsite for
Hanford Facility personnel who are involved with transportation, or who offer
materials and wastes for transportation. At this time, there are four courses
being offered through the transportation organizations on the Hanford
Facility:

* 020064 Basic DOT Hazardous Materials Regulation
* 020159 DOT Hazardous Waste Shipment Certification
- 020059 Basic Radioactive Materials Shipment Awareness
* 020069 Radioactive Materials Shipment Certification.

Basic DOT Hazardous Materials Regulation is designed to meet the training
needs of "HAZMAT Employees." The Hazardous Waste Shipment Certification
course is only included in the RCRA portion of this training plan
(Appendix 8A) when the General Shipper will be shipping an offsite shipment as
defined in WAC 173-303. Otherwise, this course will not be enforceable under
the Hanford Facility RCRA Permit when issuedThe-transnortation
organizations on the Hanford Facility can provide additional information
concerning these courses.
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8B-4.0 OTHER ENVIRONMENTAL TRAINING

In addition to RCRA training, other environmental training requirements
exist. --For -example,- Toxc Substances Control Act (TSCA) training exists on
the -Hanford Facility- f-or polych-lorinated biphenyl (PCB) spi1i response.
Training also exists for compliance with reporting under the Emergency
Planning and Community Right-to-Know Act. There also are asbestos training
requirements for workers and supervisors involved in asbestos abatement. In
all of these cases, this is non-RCRA training. The environmental training and
regulatory support organizations can assist Hanford Facility personnel in
determining training needs in these areas.

88-5.0 REFERENCES

Emergency Planning and Community Right-to-Know Act of 1986, 42 USC 11001,
et seq.

Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

Toxic Substances Control Act, 1976, 15 USC 2601 et seq.

WAC 173-303, 1990, "Dangerous Waste Regulations," Washington Administrative
Code, as amended.

29 CFR 1910.12C, -"azardous Waste Operations and Emergency Response, Code of
Federal Regulations, as amended.

29 CFR 1910.1200, "Hazard Communication," Code of Federal Regulations, as
amended.
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APPENDIX 8C

TRAINING COURSE DESCRIPTIONS
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SC-.-0 HANFORD FACILITY DANGEROUS WASTE TRAINING COURSES

Del ivery
Evaluation

Computer-based training with interactive video
Computer-genera-ted questions

Length [Average = 2 to 6 hours

Frequency Annual

Title
Description

1000090 Visitor/VendorOrientation

Course is designed to acquaint and familiarize visitors
and subcontractors with safety, security, and emergency
preparedness requirements and their responsibilities to
notify Hanford Facility personnel when situations arise.
In addition, this orientation identifies the need to obey
signs and labels that may be encountered regarding
radiological areas, hazardous materials, and dangerous
wastes.

Mandating -ianford Facility RCRA Permit (when issued), General
Document(s) Conditions
Target Audience Visitors/vendors/subcontractors

Delivery Video tape
Evaluation Not applicable

Fenh 1 minuas
Frequency lAnnual

8C-1

Title j000001 Hanford General Employee Training

Description- ourse coversU.S.Department c-f Energy-(DOE) orders and
applicable policies pertaining to employer and employee
rights and responsibilities, general radiation training,
hazard communications, dangerous waste, fire prevention,
personal protective equipment, safety requirements,
certain unit/building orientation refresher training,
emergency preparedness, accident reporting, and avenues
for addressing safety concerns.

Mandating Hanford Facility RCRA Permit (when issued), General
Document(s) Conditions
Target Audience All Hanford Facility personnel



WHC-SD-WM-TR-027 REV 0

Title 02006A New Hire Orientation
Description Course covers DOE orders and applicable policies

pertaining to employer and employee rights and
responsibilities, general radiation training, hazardous
waste, fire prevention, personal protective equipment,
safety requirements, accident reporting, and avenues for
addressing safety concerns.

Mandating Hanford Facility RCRA Permit (when issued), General
Document(s) Conditions
Target Audience All Hanford Facility personnel
Delivery Classroom
Evaluation Not applicable
Length 3 hours

Frequency Initial (Retrainnd annually by 000001 HGET)

Title OLozGo __GeneratorHazards Safety Training
Description Course introduces workers to federal laws governing

chemical safety in the work place. The course provides
the hazardous material/waste worker with the basic
fundamentals for safe use and disposal of hazardous
material. Course defines hazard communication and

-hazardous material, reviews labeling requirements, and
introduces material safety data sheets and key terms used
in chemical safety. The course also introduces methods
for waste minimization.

Mandating WAC 113-303-200(2)
Document(s)

Target Audience I Hanford Facility personnel categorized as a General
Worker, Advanced General Worker, General Manager, and
General Shipper

Delivery Classroom

Evaluation Written examination - 80% passing grade

Length 4 hours

Frequency Annual: Solid Waste Disposal Division (SWDD) personnel
receive refresher training through 24-hour Occupational
Safety and Health Administration (OSHA) 8-hour refresher.

8C-2



WHC-SD-WM-TR-027 REV 0

Title 020159 DOT Hazardous Waste Shipment Certification

Description Course introduces General Shippers to identify shippers'
responsibilities and liabilities with regard to compliance
to WAC 173-303 and U.S. Department of Transportation (DOT)
regulations, including storage, inspection, and loading

_______________requi rements.

Mandating WAC 173-303-180, -190, and -370
Document(s)

Target audience General Shippers

Delivery Classroom

fvaluation Written examination - 80% passing grade
Length 4 hours

Frequency Every other year

Title 02028B Building Emergency Director Training

Description Course provides an overview of the responsibilities of the
building emergency director, identifies the building

- - - emergency -organizations,-actions-required during an event,
implementing the contfngency plan, and discusses drill and

_exercise requirements.

Mandating WAC 173-303-340, -350, and -360
Document(s) I
Target audience Building Emergency Directors and their alternates who can

function as the Emergency Coordinator

Delivery Classroom

Evaluation Not applicable

Length 2 hours

Frequency Initial (Retrained annually by 037510 Building Emergency
Director/Warden Requalification)

8C-3
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Title 03E044 Building Emergency Plan Training- LLBG
03E045 Building Emergency Plan Training- 616 NROWSF
03E046 Buildin-g Emergency Plan Training- 224-T TRUSAF
03E047 Building Emergency Plan Training- CWC
TBD Building Emergency Plan Training- ERDF
TBD Building Emergency Plan Training- WRAP

Course consists of a review of specific hazards associated
with-the-SWDO unit and job assignment, as covered by each
SWOD unit's Building Emergency Plan (WHC-IP-0263-XXX).
The training is completed by the supervisor, manager, or a
designated individual using a checklist.
The unit/building specific information is reviewed
concerning hazards in the work area and emergency response
requirements inc-luding,- where applicable, waste feed
cut-off, communication and alarm systems, and response to
fires. The checklist acts as a guide to ensure consistent
-coverage -of necessary topics.

I A173-303-330(1)(d), -340, and -350-Mandating -
Document(s)

Target Audience All Hanford Facility personnel categorized as Advanced
General Workers, General Managers, and General Shippers
assigned to SWOD units. All General Workers may take this
course, or equivalent training may be given during the
pre-job safety meeting or the SWDD unit/building specific
orientation course.

Delivery One-on-one or as a group with supervisor, manager or
designated individual

Evaluation Training checklist documentation

Length 1 hour
Frequency Annual

8C-4
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Title 035010 Waste Designation Support
Description Course teaches dangerous waste designation according to

WAC 173-303. Class content includes section-by-section
lecture on the regulations, with examples following each
section. Students complete examples using a waste
designation flow chart. Examples addressed include
federally listed waste, discarded chemical products,
dangerous waste source, Washington State criteria
(e.g., toxicity, persistence, carcinogenic), and federal
characteristics (e.g., ignitability, corrosivity,
reactivity, and toxicity).

Mandating WAC 173-303-070, and -080 through -100
Document(s)

Target Audience General Shippers

Delivery Classroom

Evaluation Written examination - 80% passing grade

Length 12 hours

Frequency Annual

Title 035020 FacilityWaste Sampling and Analysis
Description Course presents waste sampling methodologies according to

EPA Protocols SW-846, Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. This course also covers
documentation requirements in a sampling plan, field and
laboratory quality control/assurance, and use of actual
sampling equipment.

One-time training is required because the General Shipper,
in most cases, will utilize resources on the Hanford
Facility to acquire samples. This training provides an
overview of information to ensure that sampling efforts
are properly set up.

Mandating WAC 173-303-110 and -070
Document(s)
Target audience General Shippers

Delivery Classroom presentation, exercises, demonstration and
discussion

Evaluation Written Examination

Length 12 hours

Frequency lOne time

8C-5
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Title 035040 Environmental Regulations at Hanford

Description This course provides an overview of environmental
regulations as they apply to the Hanford Facility. This
course helps enable participants to make informed
decisions relating to environmental compliance issues.
It includes information on potential legal liabilities,
applicable federal and state regulations, various
reporting requirements, inspections/audits and record
keeping. Information is presented using Hanford Facility
examples.

Mandating WAC 173-303-145 and general overview of certain
Document(s) WAC 173-303 sections

Training covers disciplines from Resource Conservation and
Recovery Act of 1976-(RCRA)-,--Na-tiona7- Environmental Policy
Act of 1969 (NEPA), air regulations, Emergency Planning
and Community Right-to-Know Act (EPCRA), Toxic Substances
Control Act (TSCA), spill reporting, and inspection
considerations.

Target Audience Level I, II, and III Managers

Delivery Classroom

Evaluation Written examination - 80% passing grade

Length 8 hours

Frequency Initial (Retraining 035055)

Title 035050 Environmental Compliance at Hanford
Description Provides an overview of environmental regulations and

focuses on the use of environmental compliance manuals to
address compliance issues. Information is presented
through Hanford Facility examples.

Mandating WAC 173-303-145 and general overview of certain
Document(s WAC 173-303 sections

Training covers disciplines from RCRA, NEPA, air
regulations, EPCRA, TSCA, spill reporting, and inspection
considerations.

Target Audience Environmental Compliance Officers, engineers categorized
as General Managers, and level 4, 5, and 6 managers

Delivery Classroom

Evaluation Workbook

Length 8 Hours

Frequency Initial (Retraining 035055)
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TitIe 035055 Environmental Regulations and Compliance Refresher
Description This course provides participants with an update of

environmental regulation and compliance issues related to
work at the Hanford Facility. Emphasis of instruction and
information will be based on current Hanford issues.
Information reviewed may include potential legal
liabilities, applicable federal and state regulations,
various-reporting requirements, inspections/audits, and
recordkeeping. Information is presented using Hanford
Facility examples.

Mandating
Document(s)

WAC 173-303-145 and general overview of certain
WAC 173-303 sections

Training covers disciplines from RCRA, NEPA, air and water
regulations, EPCRA, TSCA, spill reporting, and inspection

__considerations related to current Hanford issues.

Target Audience Managers, Environmental Compliance Officers, engineers
categorized as General Managers who have attended either
Environmental Regulations at Hanford or Environmental
Compliance at Hanford.

Delivery Classroom or self-study

rvaluation WAbouto urs
Length About 4 hours _
Frequency Retrained annually
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Title 035100 Core Waste Management - Initial

Description Course covers basic requirements of waste management,
incorporating 40 CFR 260 through 265, WAC 173-303, DOE
orders, and company policy. Includes three practical
exercises for hands-on experience with satellite and
90-day accumulation area requirements, labpacks for
dangerous waste and mixed waste, and preparation of
packages for final destination.

Mandating WAC 173-303-630, -200 and Waste Minimization
Document(s)

Target Audience Advanced General Workers and General Managers of Advanced
General Workers

Delivery Classroom

Evaluation -Written-Examination - 80% passing grade

Length 16 hours
Frequency Initial (retrained annually by 035110 Core Waste

Management Training - Refresher)

Title 035110 Core Waste Management - Refresher

Description Refreshes Course 035100

Target Audience Advanced General Workers and General Managers of Advanced
General Workers

Delivery Classroom

Evaluation Written Examination - 80% passing grade

Lenoth ,4 Hours

Frequency lAnnual
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Title 035120 Waste Management Administration - Initial
Description Course is designed for personnel preparing to become

authorized shippers of dangerous and/or mixed waste. This
course covers regulatory and company policies, forms,
reports, forecasts, and plans. Topics also covered
include: waste characterization, waste storage disposal
request, low-level waste storage/disposal record,
transuranic waste storage/disposal record, and radioactive
mixed waste attachment sheet. In addition, students will
learn how these forms are used to complete shipping
papers.

Mandating Hanford Facility RCRA Permit (when issued), Part II,
Document(s) condition II.Q
Target Audience General Shippers

Delivery Classroom

Evaluation Written examination - 80% passing grade

ILength 8 hours

Frequency Initial (Retrained annually by 035130 Waste Management
Administration - Refresher)

Title 1035130 Waste Management Administration - Refresher
Description Refreshes course 035120

Target Audience General Shippers

ueiivery Classroom

Evaluation Written examination - 80% passing grade

Length 4 hours

Frequency Annual

Title 037510 Building Emergency Director/Warden Requalification
Description Refresher for Building Emergency Director Training
Target audience Building Emergency Directors and alternates
Delivery Classroom

Evaluation Not applicable

Length ? hours

Frequency lAnnual
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8C-2.0 _HANFORD FACLITY DANGEROUS WASTE TRAINING COURSES

Title 300010 TRU Waste Retrieval Operator Certification
Description Operator qualification course that defines the processes

and equipment associated with transuranic (TRU) retrieval
acttviti-es- in -and around -the Low-Level Burial Grounds
(LLBG) based on operations as defined in current plant
operating procedures and controlled documents. Covers
evaluation, inspection, acceptance, movement, and

Istorage/disposal of transuranic solid waste packages.
Mandating [DE Order 5400.20, WAC 173-303-400, and -170
Document(s)
Target Audience Nuclear Operators
Delivery Classroom, self-study, on-the-job training (OJT)
Evaluation Operational examination - 70% of job performance measures

(JPM) must receive satisfactory grade.
Length Approximately 24 hours

Frequency Every 2 years (0JT excluded in refresher)

Title 300020 Central Waste Complex Operator Certification
Description Operator qualification course that defines the processes

and equipment associated with the Central Waste Complex
(CWC) based on operations as defined in current plant
operating procedures and controlled documents. Covers
receipt, inspection, acceptance, movement, and storage of
radioactive mixed waste packages.

Mandating DOE Order 5480.20, WAC 173-303-400, 40 CFR 265, Subpart I
Document(s)

Target Audience Nuclear Operators
Delivery Classroom, self-study, OJT
Evaluation Operational examinatinn - 70% of JPM must receive

satisfactory grade.

tength Approximately 24 hours
Frequency J Every 2 years (00T excluded in refresher)

8C-10
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Title 1300050 616 NRDWSF Operator Certification

Description Operator qualification-course that defines the processes
and equipment associated with the 616 Nonradioactive
Dangerous-waste Storage Facility (616 NRDWSF) based on
operations as defined in current plant operating
procedures and controlled documents. Covers receipt,
inspection, acceptance, movement and storage of
nonradioactive dangerous waste packages.

Mandating DOE Order 5480.20, WAC 173-303-600, Hanford Facility RCRA
Drcument(s) Permit (when issuedy,-Part III

Target Audience Nuclear Operators

Delivery Classroom, self-study, 0JT

Evaluation Operational examination - 70% of JPM must receive
satisfactory grade.

Length Approximately 24 hours

Frequency Every 2 years (OJT excluded in refresher)

Title EROF Operator Certification (TBD)
WRAP Operator Certification (TBD)

Description TBD

Mandating DOE Order5480.20;-WAC-1732 303-400 and Corrective Action
Oocvrnant~s-) Management Unit-(CAMI) -RCRA-CorrectivA Action

requirements: WAC 173-303-646 and 40 CFR 264.552
Target Audience Nuclear Operators

Delivery Classroom, self-study, 0JT

Evaluation Operational examination - 70% of JPM must receive
satisfactory grade.

Length Approximately 24 hours

lFrequency 5Every 2 years (OJT excluded in refresher)
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Title 300030 224-T TRUSAF Operator Certification
Description Operator qualification course that defines the processes

and equipment associated with the 224-T Transuranic Waste
Storage and Assay Facility (224-T TRUSAF) based on
operations as defined in-current-plant-operating
procedures and controlled documents. Covers evaluation,
inspection, acceptance, assay, movement, and storage of
transuranic waste packages.

Mandating-- DOE Order 5480.20, WAC 173-303-400, 40 CFR 265, Subpart I
Document(s)

Target Audience Nuclear Operators
Delivery Classroom, self-study, OJT
Evaluation Operational examination - 70% of 3PM must receive

[satisfactory grade.
Length APpr-ximately 24 hours

[Frequency Every 2 years (OJT excluded in refresher)

Title 300040 LLBG Operator Certification
Description Operator qualification course that defines the processes

and equipment associated with the LLBG based on operations
as defined in current plant operating procedures and
controlled documents. Covers evaluation, inspection,
acceptance, movement, and storage/disposal of solid waste
packages.

Mandating DOE Order 5480.20, WAC 173-303-400, 40 CFR 265, Subpart N
Document(s)

Target Audience Nuclear Operators
Delivery Classroom, self-study, OJT
Evaluation Operational examination - 70% of JPM must receive

satisfactory grade.

Length Approximately 24 hours
Frequency Every 2 years (OJT excluded in refresher)
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Title 300590 SWDD Supervisor/Manager Certification
Description Course includes the following topics to prepare the

Manager in SWDU operations:
a Administrative information
* Technical information
* Hazardous material/dangerous waste requirements
* Handling dangerous waste
* Safety analysis reports
* Operational safety requirements
* Radiation work procedures
* Occurrence reporting
* Jobs conducted in the area of assigned responsibility
o Conduct of operations

Processes and services
* Equipment.

Mandating DOE Order 5480.20, WAC 173-303-400 or -600 depending on
uocumentts) tne Swuu unit
Target Audience Operations supervisors and managers
Delivery Classroom, self-study, OJT
Evaluation Written examination - 80% passing grade, oral board
Length Self-paced

Frequency

Title 300705 616 NRDWSF Building Orientation
300710 LLBG Orientation
300715 224-T TRUSAF-Orientation
300720 CWC Orientation
300725 TRU Retrieval Orientation
TBD ERDF Orientation
TBD WRAP Orientation

Description This course covers SWDD orientation considerations
pertaining to the health and safety hazards concerning the
hazardous materials and dangerous wastes within the
immediate and surrounding work environments. The course
can also describe appropriate radiological procedures for
laccess and exit of the SWDD unit.

Mandating Hanford Facility RCRA Permit (when issued), Part II.C, and
Document(s) Hazard Communication
Target Audience All SWOD unit personnel requiring access to SWDD units.

All Hanford Facility personnel, visitors, and
subcontractors who will not be escorted by qualified SWDD
unit personnel.

Delivery Classroom presentation
Evaluation None
Length 30 minutes
Frequency Annual - Refresher training provided through HGET for all
I SWDD units (course number 300700)

8C-13
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BD-1.O SWDD DANGEROUS WASTE TRAINING REQUIREMENTS FOR
ADVANCED GENERAL WORKERS (SWDD OPERATORS) (EXAMPLE)

Training Courses

Waste Managemient Orientation, Awareness, and Advanced

SWDD Operators 02006A 0200G LLBG 616 224-T CWC 035100 616 NRDWSF CWC 224-T LLBG
I or (A) NRDWSF TRUSAF or TRUSAF

000001 (A) 03E044 03E045 03E046 o1E047 03511 300050 () 300020 (B) 300030 (B) LLBG TRU

and and 2  and 2  and 2  ( Retrieval
3007102 300705 300715 3007202

(A) (A) (A) (A) 300040 (B) 300010 (B)

Exawples

Anderson, J. 0. X/C X X/C X/C X/C X/C

Brown, B. L. X/C X X/C X/C X/C

Jones, H. A. X/C X/C X/C X/C X/C X/C X/C

SMITH, T. R. X/C X X/C X/C X/C

WHITE, H. L. X/C ) X/C X/C X/C X/C
1Continuing training provided through 24-hour OSHA TSD Hazardous Waste Worker Training Refresher.2Continuing training provided through HGET (Course 300700).
(A) = Annually
(B) = Every 2 years
C = Continuing
X = Initial

Co
CD

Unit/Job Specific
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BD-2.0 SWDD DANGEROUS WASTE TRAINING REQUIREMENTS FOR GENERAL MANAGERS (EXAMPLE)

Managers by Job
Positions

02006A
or

000001
(A)

Training Courses

Waste Management Orientation, Awareness, and Advanced Unit/Job
_______ ________________________ _______________ _______Specific

02001B
A)

03E044
and

3007102
(A)

03E045
and

3007052
(A)

03E046
and

3007152
(A)

03E047
and

3007202
(A)

02028B
or

037510
(A)

035040
or

035055
(A)

035050
or

035055
(A)

035100
or

035110
(A)

ALL SWDD

300590 (B)

Examples

Building Emergency Directors
Worker, J Q. X/c /C I I X/C x I

Operations Manager
Olson, J. 0. X/C X/C jX X/C /C

Environmental Compliance Officer

Brown, B. L. X/C IX [X/C jx/C /C /C IX/C X

Continuing training provided through 24-hour OSHA TSD Hazardous Waste Worker Training Refresher.
Continuing training provided through HGET (Course 300700).

(A)
(B)
C
xC

Annually
Every 2 years
Continuing
Initial

CD
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BD-3.0 SWDD DANGEROUS WASTE TRAINING REQUIREMENTS FOR COGNIZANT, TEST,
AND SYSTEMS ENGINEERS (EXAMPLE)

Training Courses

Waste Manaigement Orientation, Awareness, and Advanced

Cognizant, Test, and 02006A or 0200G 03E044 apd 03E045 apd 03E046 apd 03E047 apd 035050 or 035100
Systems Engineers 000001 (A) (A) 300710 300705 300715 300720 035055 or

(A) (A) (A) (A) (A) 035110 (A)
ExaWles

Ainderson, J. Q. XIC X X/C X\C X X/C

Brown, B. L. X/C X X/C X X/C

Jones, H. A. X/C X X/C x X/C

2Continuiing training provided through 24-hour OSHA TSD Hazardous Waste Worker Training Refresher.2Continuiing training provided through HGET (Course 300700).
(A)
(B)

C
x

Annually
Every 2 years
Continuing
Initial

00

2:

m
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BD-4.0 SWDD DANGEROUS WASTE TRAINING REQUIREMENTS FOR GENERAL SHIPPERS (EXAMPLE)

?Continuing training
-Continuing training
(A) = Anniually
(B) = Every 2 years

C = Continuing
X = initial

provided through 24-hour OSHA TSD Hazardous Waste Worker Training Refresher.
provided through HGET (Course 300700).

Training Courses

__ ._Waste Management Orientation, Awareness. Advanced, and Administration

Shippers 000601 or 0200G 03E044 and 03E045 and 03E04 and 03EO4 2 and 035120 or 035010(A) 03502 020159 (B)02006A (A) A) 300710 (A) (A) 300715 ( A 300720 (A) 035130 (A)
Examples I I

_ _. .. . _ _ _ Offsite Shipper
white, 14. L. X/C X IX/C X/C X/C X/C X/C X X/C

Young, 4. R. X/C X X/C X/C X/C X/C X/C X X/C

Zirv-er, W. B. X/C X I X/C X/C X/C X X/C
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